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ABSTRACT 

Emphasis in this manual is on translating an 
institutional plan into the activities required for the capital 
expansion of an institution of higher education. The total 
institutional planning function is described and analyzed in detail 
in order to implement facility construction plans in an orderly and 
cost* effective manner- Pour major categories are identified^ 
management planning, physical plant planning, financial planning, and 
project management planning* Separate sections of this guide deal 
with; the building system; institutional long-range planning; 
researching for building; sources of federal funds; the 
college^architect relationship; innovation in design; project 
management; and bidding and completing the building* A bibliography 
is included. (LBH) 
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INTRODUCTION 



This volume is intended to provide the basic materials with 
which to translate an institutional plan into the activities 
required for the capital expansion of an institution of higher 
education. 

Decision Research began this project with the charge to develop 
an easy-to-use referential document to be used in the develop" 
mental planning of facilities for institutions of higher learn- 
ing within the State of New Hampshire. Obviously, the purpose 
of this manual is not to judge the developing direction of our 
institutions of higher education, that Is the topic for yet 
another comprehensive attempt at co-operative state-wide plan- 
ning. Each institution has its own uniqueness and planning 
jlidgm'ents must be made with reference to that uniqueness; yet, 
this manual is to be an institutional planning guide to assist 
them in avoiding many pitfalls In facility construction. 

It is hoped that this reference manual will allow institutions 
to Implement their facility plans in an orderly and cost-effec- 
tive manner* In order to make this document more relevant to 
the problems that we found in a great number of the state's 
institutions! much more time and effort has gone into describing 
and analyzing the total institutional planning function than 
was originally budgeted. 

This decision was made with some hesitancy for we realize that 
over the last three years, the New Hampshire Higher Education 
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Facilities Commission has made a concentrated effort to organ- 
ize and develop the necessary materials to form a data base for 
a continuing system of facilities planning. After researching 
this material 5 however^ we found that the planning process was 
not discussed^ only the data necessary for planning decisions 
had been produced* This data base on higher education in New 
Hampshi re does contain Information on facilltieSs faculty^ staffs 
students^ graduates^ land^ buildings^ financeSp demography, fni- 
gratlon, and projections^ but does not begin to relate the iso- 
lated pieces of i nforma t1 on Into any workable format, especially 
for Individual institutional use. 

This decision to comprehensively Investigate the planning process 
was reinforced by an article presented in the September 1970 
issue of College and University Business on campus planning in 
which Robert Anderson is quoted as saying: "So often what passes 
for campus planning is about as meaningful an occupation as 
engraving the Lord's Prayer on the head of a pin." What Mr* 
Anderson is pointing out is that although college administrators 
have in the past arduously labored with campus planning* the 
yield of this process has not been consistent with the effort. 

The emphasis that Decision Research placed as its examination 
of the Institutional planning process rested soundly on the 
theory that the "wholeness" of institutions is paramount and 
pointed to the fact that the pHnnIng process which best bene- 
fits educational institutions is composed^^of an extensive sys- 
tem of interrelated and interdependent efforts of 1 nd1 vi dual s 
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and units within the administrative and academic area of the 
institution. The actual planning process is essentially multi- 
lineal vr) character making it necessary to categorize planning 
activities through explicit and interrelated working units. 



Decision Research approached the planning process from the view- 
point of the development officer. We distinguish him from his 
fellow administrators in that he Is usually the central figure 
in the communications network of the Institution. His office is 
generally responsible for the coordination of the functions nec^ 
essary for the institutional planning process to be meaningful* 
We believe him to also be the person who is responsible for the 
implementation of the completed plans andj therefore, the person 
to whom this manual will be especially useful. 

The following chart Is our interpretation of the functions of 
the developer: 





1 


Devel opment S 
Impl emen tati on 
Functions 





DIRECTOR OF 
DEVELOPMENT 

I — n 
I Planning Func tions \ 



1 - - — 


» 




Analy t 


1 cal 




S tudy 




Functions 



Management 
Planning 



ect1 ves 
Planning 
Reports 
Plan Coor-h 
d 1 n a t i 0 n 
Plan Eval 



11 



Physical Plant 
Planning 



Land Use 
Tra f f 1 c 
Utilities 
Faci 1 1 ties 



Ffnanci al 
PI anni ng 



Budget Prep- 
aration & 
Analysl s 
Cos t Model 
Income Model 
PPB System 



J 



Management 
Control 



Management 
Information 
Sys tern 



I ns ti t uti on- 

al Research 



Sys terns 
An alys i s 



Operations 

Research 
S 1 mul atl on 
Model s 



Space Co- 
ordination 



Space UtiX' 

Ization 
Space As- 
signment 

Building 
P r i Q r 1 ties 



Project Management 



jl Liaison A/E 
\z Bid Documents 
13 Schedul 1 ng 



4 Supervision 

5 Change Monitor 

6 Acceptance 



9 



ERIC 



Based oh this premisei we divided the mul ti - 1 i neal planning 
procfifs Into the following four major categories^ 
1 * Managenient Planning 

2. Physical Plant Planning 

3. Financial Planning 

4. Project Management Planning 

In brief but concise forms the following is a description of 
each of these areas. 

Management Planning 

The Management Planning process is initiated by the establish- 
ment of institutional objectives. In view of these objectives, 
the administrative hierarchy generates organizational units and 
programs to accomplish these objectives. The organizational 
units in turn generate a list of research requirements for the 
establishment of the Institutional plan. 

Physical PlantPlanning 

The Physical Plant Planning process involves data collection and 
data analysis both for operating systems and planning systems. 

Plant Planning is necessarily Involved in four categories of 

f 

activities: 1) land use planning, 2) facilities planning, 
3) utilities planningi and 4) traffic planning. Each of these 
categories are critical to ef fee ti ve uti 1 1 zati on of plant and 
to future effective utilization due to campus crowth, 

10 
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Financial Planning 

Decision Research has viewed the financial process as having a 
multi-faceted objective. It 1s the Financial Planning process 
which most Importantly gives the key to the plan's feasibility* 
Basically^ the areas covered under Financial Planning are: 
(1) project cost estimation, (2) cash-flow analysis^ (3) income 
models, (4) expense models, and (5) pro-f orma statements 1ncor= 
porating all of the above* The actual Financial Planning func- 
tion takes on the appearance of a Pi anni ng-Programml ng-Budget= 
ing-System and is in effect a closed cycle budgeting system that 
is used to constantly monitor the existing financial position of 
the institution and project operating changes into financial 
forecasts* Using this type of Financial Planning cycle* an 
administrator can assess and project chance of success before 
committing substantial institutional resources into the actual 
precons true ti on planning. 

Project Management Planning 

The Project Management Planning process Is the delibe te phas- 
ing of other planning and information gathering/analysis pro- 
cesses at the point where a building project can be said to be 
•'fully underway." In this sense, a building is fully underway 
long before a spade bites Into the earth. Phasing of design and 
engineering phases, cash-flow monitoring* work supervision^ 
change order supervision, etc. all are functions of this 
proces s , 

11 
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It must be emphasized that Decision Research makes clear note 
that these four planning processes are not distinct entities 
but are interrelated. We point out such things as the fact that 
the physical plant planning stage converts the faculty require-" 
ments of the management planning process Into specific facility 
requi rements for which cost estimates can be developed and debt 
service support can be analyzed. 

While an extensive amount of time fjas been spent in the examin- 
ation of the institutional planning process^ we have also begun 
to analyze the steps necessary for preconstruction planning In 
the actual project management. The concept of the school design 
Is no longer an architecturally Isolated topic. It Is easily 
recognized that the system of higher education Is a microcosm 
of the social structure of the United States and that there Is 
now an increasing emphasis that school design is no longer lim- 
ited to rigid design formats of the past where Institutions were 
normally designed after a limited number of precast models. 

Recent changes in our society have placed a great deal of pres- 
sure on our institutions to ensign and produce flexible and 
adaptable physical plants. For example, utilization of existing 
landscapes and regional materials can produce a more flexible 
and cost efficient facility than some of the more traditionally 
designed facilities. 

Also, by surfacing the spaces between buildings and by shelter- 
ing them from the elements^ areas for classes, seminars ^ and 
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and socializing can be produced from formerly non-assignable 
spacer Such utilization is pointed out to be extremely advan- 
tageous to the college that is under pressure because of limi- 
ted funds for expansion Into new buildings. 

These are only a few examples covered in the design portion of 
the manual . 

Investigation of architectural literature has led us to point 
out that new techniques and materials can speed cons true ti on , 
lower initial and future maintenance costs * and produce some 
very exciting, aesthetically pleasing structures. 

The continuous change in technology and materials, however^ has 
produced a great deal of confusion in the minds of college admin- 
istrators and planners and the manual is designed to encourage 
administrators to make full use of the services available to 
them from their architects. 

And use these services they will* for higher education in 
America 1s still the most explosive "growth" market in the nation. 
Conservative estimates state that facilities construction for 
higher education will reach some $7 billion annually by 1980, 
while the total operating budget will reach upwards of $40 bil- 
lion a year some 4 per cent of the projected gross national 
product. While enrollment projections call for a leveling off 
in the late 70's, replacement of physical plant alone will 
reach unprecedented levels. We see in this era a new chance for 
institutions of higher learning* no matter how small or how 

13 
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largei to design and build outstanding learning environments 
(facilities) with ease and certainty. This manual is dedicated 
to servings in at least a small way, this end. 
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THE BUILDING SYSTEM 

It would be helpful to have a kind of road map to guide us as 
we plan and build new facilities on campus. In fact, building 
a new building is much like taking an automobile trip of some 
distance: there must be a desire to travel; we must look at 
the various places to which it would be desirable to travel; 
we must finally decide where 1t is we are going; we must plan 
1n advance to pay for the trip; we should establish some gulde-^ 
posts to tell us whether we are getting there as comfortably 
and as quickly as planned; and we, hopefullyp will finally 
arrive at our destination. 

This manual has been organized in Its various chapters as a 
kind of road map to building, in narrative form* To complete 
the analogy^ however* we felt it would be useful to actually 
have a map of the generalized system we are d1 scuss i ng_ a va 11 - 
able for all as a reference* On the following six pages will 
be found a conceptualization of the basic steps necessary to 
building a building. It may be a useful tool (as a check- 
list) to you later as you build and mora Immediately as a kind 
of graphic table of contents* ■ ^ 
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INSTITUTIONAL LONG-RANGE PLANNING: A PRE-REQUISITE FOR BUILDING 

As mentioned in the Introduction, this manual is intended to 
assist college administrators to go step-by-step through new 
facility construction projects. This manual assumes s however, 
that at some point In the past the institution has hammered out 
an institutional long-range plan and/or facilities master plan. 
Since the final efficiency and effectiveness of facility project 
completion is predicated upon the planning process and formal 
adoption of institutional objectives, a brief overview of plan- 
ning processes is Included in this chapter of the manual. 

✓ 

One succinct definition says that "Planning is the process of 

preparing a set of decisions for action in the future, directed 

at achieving goals by optimal means." This definition, however, 

leaves us hungry for more information. Robert G. Smith, In his 

1. 

1969 research program College and University Planning , takes a 
more descriptive, and therefore more useful, approach to the 
definition: "Planning implies a structured strategy, resulting 
from the conscious use of intelligence to anticipate the future; 
to order action; and to coordinate efforts to get more of what 
we want from the available resources than would otherwise be 
possibl e. " 

"Regardless of whether we are talking about forward planning, 
long-range planning, projective planning," continues Dr. Smith, 
"planning is still the device of trying to get down In some mean- 
ingful way all of the parts of a system so that we can see or 

28 
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predict the effects which will occur 1n any one part if any 
other part is changed. Stated in another way, planning 1s an 
attempt to deal with a somewhat uncertain future by 1) estab- 
lishing specific objectlvesj 2) gathering data to quantify 
objectives; 3) using this Information to formulate broad strat- 
egies and specific programs which are based on alternative ways 
of attaining objectives." 

Planning then is a dynamic process^ constantly going on, which 
has as Its basic objective an explicit design for the future, 
a context within which to organize variables into some coherent 
pattern, a structured frame- of - reference within which future 
decisions can be made more effectively when the time comes to 
make them. Planning allows college administrators to get ahead 
of problems rather than catch up to them. 

Most colleges plan to one degree or another. In some institu- 
tions the president creates and hands down the plan, in others 
a committee meets upon occasion to plan, in others a plan was 
once generated but since that time planning has occurred only 
at the program level* A long-range plan Includes a total plan 
for an institution^ including facilitiess while a master plan 
has generally come to connote an extensive facilities plan. £ 
master plan for facilities should be generated only out of a 
total long-range planning effort * If you have not entered into 
this process, carefully examine your new building needs* they 
may bear no relation to institutional objectives or to the 
future* 29 
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A proto- typ1 cal planning model in use at a small, church related 
2 . 

college ' can be seen in Figures 1-3. A review of these dia- 
gramsp contrasting them to your own planning process, might pro- 
vide useful insights into better organizing or integrating your 
planningactivities. 

If planning is to be effective, 1t will minimally Include the 
* 

3 * 

following activities * : 

1 . Organize for planning and es tab! ish responsibl 1 i ty , 
Planning can not be an of f - the- top-of -the-head activity, it must 
be a formalized process, on-going in nature. Time and again it 
has been found that one of the earliest and most important pay- 
offs in planning is the process itself, getting di verse .peopl e 
to work together, A planning organizational structure is sug- 
gested in Figure 4* including basic responsibility. Whatever 
organizational structure you choose^ its visibility among all 
college constituencies will be desirable, 

2, Describe the college . The second step in planning is 
to wri te down the descriptive facts about the college. Often, 
these facts covering characteristics of the student popula- 
tion^ characteristics of the faculty such as salaries, education, 
and publications; the nature of the physical plants and the 
state of the endowment are readily available. But the like- 
lihood is that they have never before been systematically col- 
lected, codified, and analyzed. This study should be organized 
and conducted to answer the quistion "Who Am I?" in the greatest 
possible detail. Creating a plan forces a college to learn 
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Figure 1 PRIMARY COMMUNICATION NETWORK IN GENERATION OF BASIC ACADEMIC PLANS 
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Figure 2 INTERACTIONS AMONG PLANNING COMMITTEES AND THE PLANNING OFIICE 
O 20 . 
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about itself and its relationship to the changing world around 
it. 



3. CI arify i nsti tuti onal goal s . College catalogs abound 
with educational goals and objectives which are generally useless 
and are alinost always cliches* The Job of any planning effort 

Is to go beyond' these high-sounding and meaningless phrases and 
to arrive at a clear set of goals and objectives for the Institu- 
tion, The effort here 1s directed toward a definitive statement 
in answer to the institutional question: "Where do I want to go? 
The statement would pinpoint the place of the institution in 
society, defined by Its particular setting and grlentation^ as 
envisioned by the planners for ten to twenty years in the future* 

4. Developing a set of assumptions about the future . There 
are two kinds of assumptions about the nature of the future: 
internal assumptionsj Involving developments over which the col- 
lege can exercise substantial control, and external assumptions, 
which include social and economic changes over which the college 
can exercise somewhat less (or no) control* The process of posit 
ing, researching and formulating these assumptions forces the 
college to think deeply about the factors which will determine 
its future. It also places an Institution in the position of 
having anticipated the future by formulating contingency plans* 

5 . Integration of all studies and analyses into a formal 
document ■ Hopefully, all constituencies of the college have 
had some part in the total planning process. After a thorough 

34 
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review, from individuals to policy board, putting the plan into 
a formal and approved document allows everyone to see where the 
college is heading^ whether it is deviating from its path^ in 
an open and explicit manner, The end product the meshing of 
current descriptive data, goals, and assumptions about the 
future will provide the college with a useful and meaningful 
pi an * 

From successful planning efforts one key ingredient filters con- 
sistently. This filtrate is the commitment of the governing 
body and governing administrators of the institution to realls^ 
tically chart the course of the institution and to be willing to 
operate the Institution within the latitudes outlined by that 
course and also to maintain the flexibility to change that course 
by following the precepts set down within the plan. In other 
words, a firm commitment by those responsible for the governance 
of the institution to a plan, 

A second key ingredient identified In the analysis of the fil- 
trate is the operational importance of the development office. 
This officei working In concert with the president will be respon 
sible for a great deal of the implementation of any plan and 
should be available to the planning group throughout the process 
so that its assessment of the probab i 1 i ty of success In any given 
project associ a ted wi th the Institutional objectives may be 
offered in the pro ject ' s embryoni c stage. The development office 
will form the bridge between the completed planning document and 
the actual implementation of the programs contained therein. 
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The inclusion of the divelopment office in. the planning formula 
often assumes that this office is also responsible for the 
institutional research program. 

The third ingredient of the filtrate is the inclusion of the 
entire institutional community in the planning activities. The 
Inclusion must not be a token approach to participatory democ- 
racy but a realistic assignment of specific duties and responsi- 
bilities and a forum for direct communication between all the 
diverse groups within the community must be established and 
cul t1 va ted . 

If you have sufficiently completed the planning process for the 
Institutions you are ready to plan for capital improvements. 
As following chapters will describe in detail i planning capital 
Improvements for an Institution of higher learning is based upon 
need. "So simple a word ('need*) entails a complexity of con- 
cernss" says John Mlllett, Chancellor of the Ohio Board of 
Regents. "Firsts need is necessarily related to purpose^ program* 
and enrollment. Secondly^ need is related to utilization of 
space. Thirdly^ need is related to quantitative standards of 
space. Fourthlys need is related to qualitative standards of 
space. And In the fifth place, need is related to aesthetic 
impact upon capital improvement planning for a higher education 
enterpri se , " 

At this points let's recapitulate and review some of the basic 
assumptions we have made prior to the actual beginning of a 



capital expansion program. 

1, The particular building about to be built finds Its 
reasons for being rooted In some sort of institutional 
plan, 

2, The governing body that will authorize the institution 
to proceed with the activities necessary to finance 
and construct this building are familiar with the plan 
and position this proposed building occupies in rela- 
tion to that plan. 

3, Some sort of review of that plan was made to insure 
that this building Is a concrete portion of that plan, 

4, The organizational unit responsible for the activities 
to finance and construct this building Is the develop- 
ment of f 1 ce , 

5, The development office has done the necessary research 
to determine that this building program meets the 
criteria set forth 1n items Ij 2, and 3 above. 



In order to maintain a sense of perspective, the office of the 
Director of Development has been chosen as the focal point of 
this manual. The procedures and personnel involved In the insti 
tutlonal planning process are therefore described and referenced 
from the vantage point and involvement of the development 
officer. Not every institution has an office clearly designated 
as the "Development Offices" nor for that matteri is there a 
particular staff member uniquely charged with all of the asso- 
ciated responsibilities of that office at many institutions, but 
upon a close examination of the operational structure of any 
institution of higher education the functions of that office are 
indeed carried out. 
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RESEARCHING FOR BUILDING 

The development office of an Institution of higher education Is 
normally charged with the responsibilities associated with imple- 
mentation of programs involving capital expansion monies, Logi- 
cally^ this office should therefore, be Included in, if not 
responsible for, the activities preceding the actual decision to 
implement a proposed program of capital expansion. The tradi- 
tional role defined for the Institution's development officer 
settles around fund raising, annual giving, capital appeals, 
deferred giving, foundation development and corpora^^ n ^iiport. 
However, in the emerging patterns of college and university man- 
agement, the Inclusion of this financial specialist in the ore- 
planning and planning stages of a capital expansion project is 
becoming more common. The Importance of federal assistance, 
especially since the mid-1960*s. In the construction of new facil- 
ities has made the skills of the traditional development officer 
crucial to the success of many projects. In the larger univer- 
sities the development officer may be made up of several opera- 
ting sets of staff while In the smaller schools only a part-time 
administrator who also tends to the public relations classes and 
alumni association may be the whole develffpment office. 

Most of the concepts found in this manual refer to the develop- 
ment officer. That titles however, is not meant to exclude any 
particular individual or office that takes on the capital expan- 
sion programs. The most common alternate to the development 
officer Is the Vice President for Fiscal Affairs, the Treasurer 
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or the Chief Fiscal Officer regardless of his title* The other 
likely i ndi vi dual for this development position is the Superin- 
tendent of Buildings and Grounds* 

The planning office may be found in either the President's offic 
or the fiscal office or in a combination of places. The point 
we are making Is that some administrative officer will sooner 
or later take on the responsibility for the building project and 
this individual or office should be looked upon. as the general 
developer. In the traditional hierarchlal management systems * 
all too often the development man is called for a meeting where 
he Is told "this is what we want to build now go out and get 
us the money . " 

Let's look a little more closely at one assumption alluded to 
earlier: "The inclusion of the development office in the plan- 
ning formula assumes that this office is also responsible for 
the institutional research program," If the institution is 
fortunate enough to contain a free standing office of Institu- 
tional researchp the development office may not have this respon 
sibility directly* It is, however^ essential that the develop- 
ment office has articulated the particular questions that must 
be answered to the institutional research staff and that this 
staff completely understands all the ramifications that accom- 
pany a project of this nature. In many institutions^ an organ- 
ized and trained institutional research staff Is not a working 
arm of the . management organization. The burden of the work 
normally processed by this kind of office then falls on the 
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particular individuals in a project as a specific function of 
mahagement or admi ni strati on • 

m 

Regardless of which group actually does the works some basic 
checkpoints must be covered: Do we really need this building? 
What should we build to satisfy the demand being placed on the 
institution? What, in facts are these demands? Have these 
demands been verified? Have we planned ahead so that future 
demands or probable modifications in these demands can be 
accommodated? How much money do we have* will we have or can 
we get? Can we afford this project as it has been envisioned? 
What kind of verification system has been established to monitor 
any changes that might occur to the answers of the preceding 
questions? 

It is the prime responsibility of the group of administrators 
whose charge it is to build this building to be as organized 
as possible to accomplish its task. Speed with accuracy must be 
the concern of this group* This is t^he age of inflation and it 
dictates that once the pertinent facts have been gathered and 
analyzed and a decision has been made, speed must be encouraged. 
The rate of inflation commonly found 1n the construction Indus- 
tries 1s fifteen to eighteen per cent per year. Translated to 
dollars the Inflation rate becomes a race against the clock. 
For examples if a project estimated to be worth one million dol- 
lars is delayed by three months to organize a committee to dis- 
cuss the appropriate class sizes to be accommodated in the new 
humanities building, the cost to the Institution in Increased 
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building costs is $37i500. This delay and its subsequent ripple 
effect on other decisions will result in the pos tponement of 
the bid process and that postponement will be reflected In the 
contractor's bids on the project. However, the other side of 
the coin is just as important. If those classrooms were designed 
too large» we end up with some underutilized classroom space and 
student stations at $30 plus per square footp or if they were 
too small, we're in for some embarrassing remodeling or some 
expensive design changes if some of that speed catches up with 
us in time. 

What is the happy medium? Let's go back and look at one part of 
the assumption - institutional research. 

Institutional research will provide the first direct link be- 
tween the institution's general master plan and an effective 
facnitles plan. It provides the organized and analytita V'assess- 
ment of the institution's position in relation to its goals and 

objectives recorded in the general master plan. Much of this 

Institutional research is already ongoing in an unorganized (or 
perhaps merely untitled) manner- The "institutionalization" of 
Institutional research Is a recent occurrence. Organizational 
units for this type of activity surfaced in some of the larger 
universities around 1920, but it was late in the 1950's that the 
term "Institutional research" became to be a common entry in the 
education manager's vocabulary. Howeveri the term "institutional 
research" may be an accurate description of the work that must 
be' done by the "researcher." Much of his time is spent gathering 
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the information. Indeed, this position 1n education itianagement 
h-as timed Its arrival closely to the arrival of systems concepts 
1n management and management Information systems. In most insti-* 
tutions when these systems concepts were introduceds the quan- 
tity of data found in the institution quickly dictated the need 
for someone to organize it so that some sort of system could be 
established. An institution of higher education does not differ 
substantially from most other types of commercial and Industrial 
organizations In terms of Its need for basic operational infor- 
mation. Each operating entity within the organization is con-^ 
stantly generating data to allow It to operate and evaluate it- 
self. For example^ the registrar constantly builds files on 
individual students and analyses groups of data found in these 
Individual files. This analysis Includes - but is not limited 
to - credit production, schedulings forecasting and department- 
faculty course loads. The Bu1 1 di ng. And Grounds Department must 
keep account of the facilities for which 1t 1s responsible In- 
cluding not only the buildings but the rooms within those build- 
ings and the seats and laboratory equipment found within those 
rooms * 

If we^ at this points Interject the institutional research man 
to gather together the information dted in our two examples p we 
can see a logical second level of Information being generated. 
By combining these pieces of informations we come up with some 
utilization figures which can be coupled with forecasts to pre-^ 
diet a saturation point and the subsequent ramifications which 
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might precipitate a decision to build additional space or Improve 
upon the efficiency of those using and schaduling the space. 
This, of coursei is a very simplistic overview of the role and 
function of the institutional researcher, but many times the one- 
to-one interaction is the observable part of the process In which 
the institutional researcher plays the role of catalyst. This 
individual may not have been specifically titled Director of 
Institutional Research but may have been any member of the man-* 
agement team serving in this capacity in an ad hoc manner to 
verify or gather critical information needed to make a decision.. 

There are some basic detailed studies that should be completed 
^/ either by the department office or by the institutional research 

office so that a reliablep accurate and current i nformation pool 
is available in order that a base can be found for an effective 
facilities plan. Much of the data required. for these studies as 
well as the information that these studies produce is essential 
for the day-to-days semester-to-semester operations of the insti- 
tution. 

The common pitfalls that may be encountered in assembling some 
of this data stems from this very fact. The data that must be 
gathered is, in many cases, part of some office's operating 
report, so pay special attention to the definitions that accom- 
pany that data. In some instances, this may be the first time 
this data will be intermingled and this may present some analyt- 
ical problems, however, this also might be a blessing in disguise. 
If some time is spent aligning the definitions used across the 
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Institution, futurt feports of all types may be more consistent 
and meani ngf u1 , 



Required information for baseline studies to be included In a 
fad 1 1 ties plan are i 

1, Inventory of Existing Space - a building by building 
and room by room inventory of existing facilities* 

2. Utilization of Existing Facilities - study and eval- 
uation of existing utilization of classrooms and 
laboratories. 

3* Utilization of Non-Teaching Facilities - study of 
present use and requirements for offices , research 
laboratories! public service facilities and other 
general academic requi rements , including library 
space* 

4- Estimation of Future Space Needs - development of 
techniques for estimating future space needs. Such 
a system would be used for each semester thus allow-^ 
ing immediate and constant checks on the system* 

5, Quality Study of Existing Space - building by building 
analysis to examine the condition of existing space. 
This activity can be used to determine the appropri- 
ateness of the scheduling patterns and as an early 
scheduling device for normal ..and preventive mainte- 
nance, 

6* Residential Housing Study - development of data on 
the present and future demands for residential 
housing. 



These studies should be considered vital prerequisites for any 
facilities planning. As you can see from the brief descrlptioni 
they not only cover the "hard" data found in the facilities 
office but much of the '*soft data" found In the registrar's 
office, the admission's office and 1n the academic dean's office. 
Considerable attention should be given to the Implementation of 
these types of studies on a regularly scheduled basis. 



One critical fact that needs to be recognized is that this type 
of analytical activity does not become meaningful without an ex- 
tensive and consistent historical baseline. Therefore, the 
definitions used to quantify the data should be well thought out 
and should be usable by as many operational groups and sub-groups 
as possible within the institution. Also, for specific projects 
requiring information for a discussion in the immediate future, 

* 

a series of studies such as the ones mentionad above should be 
done for the years immediately preceding the current academic 
year. This type of project often takes a concerted effort to - 
dig back into the files to assemble the data base. Each of the 
six types of studies mentioned above will be examined in the 
following portion of this manual: 

Facilities rnventories - Inventory of Existing Space ^ 
This inyantory ,ts,^^^^^ basic of tools to be used in the 

formulation of a facilities plan. The Information in this docu- 
ment must be complete and 1t must be accurate. The data contained 
in this document will be called for 1n isolated or tabular form 
for nearly every analytical description or forecast that the in- 
stitution will make. To underscore the importance of this data, 
the United States Office of Education has spent millions of dol- 
lars assisting institutions to inventory their existing facili- 
ties. The tremendous weight placed upon this data has resulted 
in the formation, in 1970, of a special division within the 
national association of Executive Directors of Higher Education 
Facilities Commissions. This division formed into a non-profit 
corpora te s tructure known as Higher Education Facilities Service, 
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Incorporatids collectSp editSs verifiesi audits and transmits 
to the National Center for Educational Statistics Inventory 
information supplied by every institution of higher education 
in the United States and its Territories. 

The information that each institution supplies is their response 
to the Higher Educational General Information Survey (H,E*G*I.S.) 
reported on OE Form 2300-7. This form is nov/ sent directly to 
the state Facilities Commission Instead cf to Washington. In 
New Hampshire, it is sent to Mr, Albert Hall , Executive Secre- 
tary^ New Hampshire Higher Education Facilities Commission, 
875 Elm Street^ Manchester, New Hampshire 03101, 

The H*E.G,I.S, form that is used to send this i nf ormati on ^on to 
the Federal Government is an eKtremely useful method of summar- 
izing the institution's physical plant inventory. If all the 
homework has been done to accurately fill out that form, the in- 
stitution is well on its way to maintaining a complete inventory. 
If by chance some of the source data for that form has been mis- 
placed^ the Commission has In its files print-outs and' punched 
computer cards containing room by room Information from an 
Inventory It assisted your Institution to make in 1967-68. These 
print*outs and duplicate cards are available from Mr. Hall and 
are an excellent source manterial especially for updating to a 
current Inventory. 

The foil owing . ki nds of information makes up the three levels of 
inventory information that should be kept current at your insti- 
tution; these are: lands buildings and rooms, 
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LAND - an accurate account of the amount of land owneds con- 
trolledj or used by the Institution should be maintained* De- 
tailed maps and topogr %phi cal studies are^ of course^ useful doc 
uments but certain types of tabular Information should also be 
on hand. The legal control of the land 1s of prime concern and 
the categories of control are as follows: 

1, Owned by the institution in Fee Simple Absolute 

2, Owned by the Institution in Fee Simple Absolute but 
with limitations and encumbrances* These limita- 
tions may Include reserved life estates or reserved 
use attachments as part of a gift or bequest* The 
encumbrances may include such things as power line 
easements t proposed hi ghway ri gh ts of way , municipal 
open space provisions or sewer easements* 

3, Owned by the Institution with Restricted Disposition. 
This may include lands whose title rests with the 
institution but 1s subject to mortgage conditions* 

4* Leased property 



In addition to control and location of the land which is of 
prime concern to the facilities planner* the following categor-- 
ies are representative of the type of Information that should 
be recorded: 

1, Main Campus including all land with contiguous 
• boundaries* 

2. Main Campus land within one mile (but not conti- 
guous with the main campus), 

3* Satellite lands serving the main campus outside 
the one mile limitation* 

4* Branch campus or extension division land with the 
same types of categories mentioned above* = 

5, Other land held by the institution. 



The costs of ' the land ars also Important data. Where possible, 
the costs should be identified by tract and the year the costs 
were Incurred, In the case where land was bought with financing 
other than direct lump sum payment to the previous owner^ be 
sure to include all financing charges including mortgage inter- 
estj real estate fees and legal fees. The cost information should 
be updated when new estimates are available and if a regularly 
scheduled appraisal is not conducted one should be arranged. 
Book values should be kept current as this becomes an integral 
part of any type of conventional financing program. In addition* 
estimated costs of lands adjacent to any parcel should be kept 
on f i 1 e , 

In addition to the legal and financial description of institu- 
tional landSf any physical description of the land held in the 
Institution or by architects or contractors involved in previous 
development work should be accumulated and organized by tract. 
This information can include such things as topographical studies^ 
subsurface conditions (ledge locationss ground water tables, 
boring reports and underground utilities locations) and the 
location of permanent structures and markers in "as built" docu- 
ments. 

BUILDINGS - every building owned or used by the institution 
should be included in the inventory* The buildings owned by 
the institution will have, in some cases, pertinent Information 
other than buildings leased by the institution for specific 
functions or times. The Office of Education of the Department 
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of Health, Education and Welfare has developed a manual entitled 
"Higher Education Facilities CI ass1 fi cation and Inventory Pro- 
cedures Manual," Document No, OE 51016. This document provides 
a complete set of Instructions and definitions for an institu-"'' ^ 
tional facilities inventory* This manual should be on your campus 
as it was used by the State Facilities Commission to inventory 
your campus in 1967-68. 

Building Data - (Financial ) - each building should be uniquely 
identified by the institution with an undupHcated building num- 
ber as well as a name. The Date of Initial Occupancy refers to 
the date the Institution took control of the building either 
from the contractor who constructed the building for the insti- 
tution or the date the sale or leasing agreements allowed the 
institution to take control. The Actual Capital Investment by 
the institution required to take control of the building should 
be recorded* This figure should include all costs associated 
with the purchase or construction of the building including con- 
struction costs, architectural fees, financing fees, capital 
improvements, legal fees, etc. The Estimated Replacement Value 
is also an essential piece of information. This calculation can 
be based on the full insurable value of the building or on unit 
costs for similar type of construction currently under construc- 
tion or recently completed. Whatever calculation is used, be 
sure to record the type of calculation and to take cognizance 
of the ever present and ever increasing inflation rates present 
in the construction trades industry* The Construction Cost 
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used to determine fehr Actual Capital Investmint should also be 
separately recorded. This fact, when adjusted to current dol- 
larSs can be used to estimate the cost per square foot for simi- 
lar types of contemplated construction on your campus* The 
Source of Funds to build or acquire each building is also useful 
information. 

Building Pes cri p ti on - this section should include a general 
description of the building particularly as to its campus func- 
tion^ e.g. science bulldingp classroom-administrative building, 
computer center* The Gross Square Feet contained in the buildin 
should be recorded. For older buildings where detailed archi- 
tectural drawings are not available^ the calculation of gross 
square feet may be obtained by using the buildings- outside 
measurements times the number of building levels* The building 
should also be broken down to display the types of Assignable 
Square Feet available. This display is merely a tabulation of 
square footage arranged by the functional academic room types 
as described in the Office of Education Inventory Manual pre- 
viously cited. In addition to Assignable Square FootageSs 
Custodial Circulation^ Mechanical and Dead Storage areas should 
be calculated and recordedi 

The Type of Construction should be recorded such as wood frames 
steel reinforced concrete^ high rises etc. i as well as the name 
of the architect and the general contractor. Finallyp the cur- 
rent Condition and Status of the building should be maintained 
as part of its permanent record. Condition and Status should 
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Include the physical condition of the building, e.g. structural 
fire rating, heating and cooling systimSi rooft major mainte- 
nance records, etc. , and the life expectancy of the building 
should be calculalted taking into considtration and recording 
major planned malnttnance and renovation programs , 

ROOMS - each room within each building should be considered a 
functional unit and accordingly specified, detailed and accurate 
information describing that unit should be maintained* Each 
room should be assigned a unique identifying number^ possibly 
linked with the building identification code. The Assignable 
Square Feet found In each room (with the dimension of that room 
if possible) should be recorded. If the room is permanently 
or temporarily assigned to an organizational unit within the 
institution (e.g., administration, Instruction^ research, public 
service, auxiliary enterprises^ extension, etc.), this assign- 
ment should be noted. For the purposes of H.E.G.I,S., these 
organizational units are* 

CODE ^ DESCRIPTION 

1000 - 4999 Instruction & Research Departments 

Organized Activities 
Organi zed Research 
Public Service 

5000 Library 

6000 General Administration & Institutional 

Services 

7000 Auxiliary Services 

8000 Non-Institutional Agencies 
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The number and type of student stations or teaching stations 
should be reported for each room* An extremely useful set of 
Information Is the design capacity for each room as well as the 
number of stations that are actually present within the room. 

Each room should be classified by its designed or used functions 
for example^ classroom^ laboratory or office. Agaln^ we go back 
to the Office of Education's Inventory Manual which contains 
virtually every possible type of room and a complete definition 
of each type. For example: 

100 CLASSROOM FACILITIES 
110 Classroom 

Def 1 ni ti on > A room used by classes which do not require 
special purpose equipment for student use. 

Descri pti on : Included in this category are rooms generally 
referred to as 1 ecture rooms s 1 e ctu re- demo nst rati on 
rooms i seminar rooms and general purpose cl ass rooms . 
A Cl assroom may be equipped with tablet arm chairs 
(fixed to the floor, joined together 1n groups^ or 
flexible in arrangement), tables and chairs (as in 
a seminar room), or similar types of seating, A Class- 
room may be furnished with special equipment appro- 
priate to a specific area of study if this equipment 
does not render the room unsuitable for use by 
classes in other areas of study, 

Li mi tations > Thi$ category does NOT include conference 
rooms , audi tor urn s or class-1 aboratories . Conference 
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rooms are distinguished from seminar rooms on the 
basis of primary uses; a room with tables and chairs 
which is used primarily for meetings (as opposed to 
classes) Is a Conference Room* Auditoriums are 
distinguished from lecture rooms on the basis of 
primary use* a large room with seating oriented 
toward some focal point which 1s used for dramatic 
or musical productlonsp or for general meetings on 
an Assembly Faci 1 1 ty (i^e.^ an auditorium normally 
used for other than scheduled classes). Class Lab - 
orator 1 es are distinguished from Classrooms on the 
basis of equipment In the room and by Its limited 
use; a room with specialized equipment-drafting 
tables^ musical equipments (instructional) labor- 
atory benches s typewriters, desk calculators, shop 
equipment, etc, which is used for Instructional 
purposes is a Class Laboratory, 

A definition of this degree of completeness 1s available for 
each of the following types of rooms: 

100 CLASSROOM FACILITIES 

110 Classrooms 

115 Class room Service 
200 LABORATORY FACILITIES 

210 Class Laboratory 

215 CI ass Laboratory Service 

220 Special Class Laboratory 
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225 Special Class Laboratory Service 

230 Individual Study Laboratory 

235 Individual Study Laboratory Service 

250 Nonclass Laboratory 

255 Nonclass Laboratory Service 
300 OFFICE FACILITIES 

310 Office 

315 Office Service 

350 Conference Room 
. 355 Conference Room Service 
400 STUDY FACILITIES 

410 Study Room 

420 Stack 

430 Open-stack Reading Room 
440 Li brary Process 1 ng Room 
455 Study Faci 1 1 11 es Servi ce 
500 SPECIAL USE FACILITIES 

510-515 Armory Facilities 

520-523-525 Athletic - Physical Education Facilities 
530-535 Audio-Visual 5 Radio, T,V, Facilities 
540-545 Clinic Facilities (non-medical) 
550-555 Demonstration Facilities 
560 Field Service Facilities 

590-595 Other Special Use Facilities 
600 GENERAL USE FACILITIES 

610-615 Assembly Facnitles 
620-625 Exhibition Facilities 
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630-635 Food Facilities 
640-645 Student Health Facilities 
650-655 Lounge Facilities 
660-665 Merchandis 1 ng Faci 1 i t1 es 
670-675 RiCfeation Facildtias 
690-695 Other General Use Facilities , 
700 SUPPORTING FACILITIES 

710-715 Data Process i ng i Computer Faci 1 i ti es 
720-725 Shop Facilities 
730-735 Storage Facilities 
740-745 Vehicle Storage Facilities 
750 Central Food Stores 

760 Central Laundry 

790-795 Other Supporting Facilities 
800 MEDICAL CARE FACILITIES 

810-815 Human Hospital - CUnic Facilities 
820-825 Human Hospital - Patient Care Facilities 
840-845 Dental Clinic Facilities 
850-855 Veterinary Hospital - Clinic Facilities 
860-865 Veterinary Hospital - Animal Care Facilities 
900 RESIDENTIAL FACILITIES 

Non-Dormi tory Residence for Single Persons 
Dormitory or Residenci Hall 
One Family Dwellings 
Multiple - Fami ly Dwell 1 ngs 
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911 

912 
930 
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080 UNASSIGNED AREA 

081 Inactive 

082 Alteration or Conversion 

083 Unfl nished 

An Inventory Is only as useful as It 1s correct, A system for 
constantly reporting changes to keep the Inventory current should 
be developed and used. This system can use manual notations on 
the room by room inventory noting modifications in the use, or 
arrangement of rooms* a change In control* or the addition of 
student stations- Basically^ any change that affects the land* 
buildings or rooms of the institution should be recorded. 

There are numerous types of computer applications that are avail- 
able and can be easily phased Into your inventory system. One 
of the earliest and most successful uses of computers was In the 
Inventory field. One word of caution^ however* - a computer can 
only successfully automate a system that already works In a 
manual mode. Much effort and many dollars have been needlessly 
wasted by institutions that chose to automate without having a 
workable manual system. 

One example of the type of computing assistance that is available 
for inventory systems is the College and University Facilities 
Management package available from Computing Research Systems in 
Houstonp Texas, The Facilities Management package consists of 
the computer programs^ user-s and operator's manual ^ data col- 
lection and preparation forms and two days of Installation 



assistance and instruction* The cost for this package Is 
$5p000.00. Also available from this firm is an Instructional 
Analysis package for $5,000.00 and a Facilities Projection 
package for $3,000.00. The codes and definitions used by this 
firm^s packages are the codes found in this manual and the 
H.E.G.I.S, forms. We must, however, remind you thatithis 
arrangement and the many other commercially available computer 
packages assume that the institution has inventoried its facil- 
ities and that some sort of inventory system is in use at the 
1 ns ti tution . . 

Utilization of Teaching Facilities 

Once a complete inventory is available to the planning office 
the next step is to determine how the facilities represented 
by that inventory are being used. This particular portion of 
the research pattern is the most important. It is with this 
kind of analysis that the real impetus for construction is 
either proved or negated. The methods of measuring the utiliza- 
tion of teaching space are extremely varied, however, all con- 
tain the same basic objective - are we using our space in the 
most productive manner and in a manner reflective of our insti- 
tution's goals? The use of any facility plan can, in most 
cases, be increased; however, there are certain constraints that 
must be imposed in order to stay within the operating bounds 
established by the academic standards of the institution. For 
example, state schools bound by state guidelines for square feet 
per student or cubic yards of air to be replaced in a given time 
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period may liitiit the number of student stations that can be 
placed in a particular classroom. 

A useful kind of guideline for classroom utilization is observed 
in the airline industry. Through schiduling and class section 
manipulation most classrooms in an Institution can be booked at 
nearly one hundred per cent occupancy. However^ a forecasted 
utilization of one hundred per cent may not allow the academic 
flexibility so often strived for. When an airline plans its 
route schedule and its equipment use, the obvious goal is the 
maximum return on its investmenti however, even in this highly 
profit motivated activity due consideration 1s given to the 
consuming public. Careful calculations are made to determine 
the number of passengers needed to support the cost of the 
flight and a particular piece of equipment is chosen on the 
basis of Its capacity to generate that needed revenue plus the 
accepted profit margin. The expected demand on that flight is 
forecasted and schedules and equipment are chosen to best meet 
that demand. However, the equipment that is assigned is usually 
capable of carrying more passengers than the average demand 
factor indicates. A break-even passenger load will probably be 
established at 501 of the aircraft's seats, the demand forecast 
will range from 65% - 75% and an overload factor of 25% will be 
reserved. This overload is carried for a number of reasons but 
primarily to service unexpected clients in a manner that appears 
to be representative of personalized service. If a number of 
potential passengers are turned away, these passengers will seek 
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transportation on other carriers and will present future market- 
ing problems and expenditures* 

If the same type of constraints are thought out in the schedul- 
ing of classes and facilities in academic 1 ns ti tutions * the 
teaching station demand can be arrived at as well as the break- 
even financial factors* In addition^ a reserve supply of appro- 
priate seats can be forecasted to minimize the number of dis- 
gruntled students finding the registration for one or more sough 
after classes closed to them for lack of space. 

The first step 1n the process of measuring the utilization of 
existing facilities is-the formulation of standards. These stan 
dards must be arrived at for each institution separately and 
they must reflect the institution's policy in these areas. The 
wide diversity of educational mission that is found among insti- 
tutions of higher education prohibits the recommendation of any 
specific utilization study manual or methodology. There are, 
of courses several very complete and highly professional guides 
available to the campus planner. These manuals are extremely 
helpful but are designed to be used at a number of institutions 
and they allow the institutions to set their own levels of 
completeness or sophistication. The following documents are 
recommended for the guidance they offer in a detailed utiliza- 
tion study: 

1 . Manual for Studies of Space Utilization in Colleges 
and Lin 1 vers 1 ti es , 1 9 57 , Russel 1 and Doi » Ameri can 
Association of Collegiate Registrars and Admissions 
Officers^ Ohio Universityi Athens, Ohio* 
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2. Higher Educa ti on Faci Vi ti es Planning and Manage - 
ment Manual s> 19 70 ^ W e s t e r n I n t e r s t a t e Co nun 1 s s i o n 
for Higher Education, Planning and Management 
Systems Division, (Offici of Education Contract 
No* OEG 0-9-150167-4534(010) 

3* Space Utilization Manual - compiled by the Space 
Utilization Committee of the Association of 
Executive Directors of Higher Education Facili- 
ties Commissions and the Division of College 
FacHitieSs United States Office of Education, 
(This can be obtained through your State Facili- 
ties Commission and is complimentary to the 
Facilities Inventory Manual already mentioned) 

The selection of these three documents was carefully made. They 
are the products of the most knowledgeable individuals in space 
utilization measurement techniques and there are many threads 
of commonality found in all three volumes. This list, however* 
is not meant to exclude any other methodologies for space utili- 
zation measurement. 

The above references are not ri gi d sel f =contai ned methodologies, 
1n fact, they underscore the philosophy that the existing diver- 
sity in American higher education Is healthy and should be 
endorsed and nurtured. The philosophy found in the W.I.C.H.E. 
manuals stated in Manual I, Section 3.0, page 16 is Indicative 
of the methodol ogi es aval 1 ab 1 e to the user* 

"None of the procedures discussed in these manuals 
is so rigid as to endanger homogeneity forcibly or 
to precl ude a place for 1 ns t1 tu ti onaT 1 nd1 vi dual 1 ty . 
On the contrary, the procedures specifically call 
for input of institutional policy wherever such 
factors are appropriate." 

Wet must emphasize that the purpose of a utilization study is not 
just a method for gathering enough data to set the institution's 
limits for maxi uiuiT) space usage. A completed utilization study 
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delivers to the planners and managers a measurement of the 
actual uses that are being made of their facilities. There may 
be a substantial difference between what the institution could 
support in the way of classroom use and what is actually observed 
however, we must go back to the institutional standards. The 
utilization measured by a utilization study only represents the 
extent to which the various types of space available to the 
institution are being used. The optimum level of space utiliza- 
tion may represent that level which can be obtained if no gov- 
erning parameters are employed, for example^ the use of a com- 
puter may be measured on a twenty-four hour cycle at seven days 
per week but if there is staff only for an 18 hour day six days 
per week the optimum util i za ti on 1 evel must be set at that lower 
level. Of course with more staffs this level can be raised but 
this requires a change in the parameters of operation and possi- 
bly a policy change as wall. The optimum level of space utili- 
zation then represents the level of use which can be supported 
within the parameters established by the institution* This is 
the area which tends to breakdown some of the pure mathematical 
logic underlying the more simple utnization models* These all 
Important parameters are more than likely not readily quantifi- 
able but some judgmental values can be assigned to them and 
this 1s where the complete works found in the referred volumes 
becomes especially helpful and those institutional standards 
are 1 ridl spens 1 bl e . 

The college or university space planner obviflusly does not have 
to limit himself to the procedures fo^und in those volumes but 
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two things must be accompl ished before any type of utilization 
measurements can be attempted. First, an inventory of space 
has to be available and second, some Institutional parameters 
or standards must be articulated. 

Preas sessmen t of physical facility requirements is essential 
when initiating new or altering existing program activities in 
order to determine the indirect financial consequences' of the 
program decision. 

If the physical facilities data collection and analysis remain 
at the "after the fact" inventory and utilization stage, little 
Incentive remains to continue the data collection and updating. 
As a consequence, institutions fail to reap the enormous aca- 
demic and financial benefits for planning purposes which evolve 
gradually as the compilation of data, year to year, reveals the 
thrust of the institution. 

Utilization of Non-Teaching Space 

Historically, most of the utilization studies have been concen- 
trated in the teaching areas and most conclusions regarding 
facilities usage were based on these studies. However, this can 
be very misleading because the proportion of space actually set 
aside for scheduled instructional actlvi ties can be as low as 
15 per cent of the nonresidential space available to an institu- 
tion and classroom space has been measured to range from 5 to 20 
per cent of the total nonresi denti al campus space, 
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The measurement of non-teaching space i utll izati on is just as 
iinportant as teaching space measurement and the same types of 
assistance are available through the referenced volumes. It 
also is Important to note some added factors that affect this 
type of space utilization. This type of space readily levels 
itself to sharing by the various departments and organizational 
units found within the institution. A careful look at the pro- 
rated assignments of this type of space warrants special atten- 
tirofi; It is in these areas that "empire builders'' most often 
gain their footholds; for examplei office complexes* special 
research areas and specialized library areas. 

Estimation of Future Space Needs 

The natural outgrowth of utilization studies is the formulation 
of models to determine the future space requirements for an 
institution. Again there are a great many methodol ogi es that 
can be used for these projections. All the methodologies de- 
pend on the inventory and the utilization data and the institu- 
tion's operating parameters must be included in the reasoning. 
The W.I.C.H.E, collection of manuals is a most complete collec- 
tion of es tima tion techni ques but there are many others not 
included In that document. No matter what procedure is used, 
the base data that is necessary can be found in the institu- 
tion's inventory and utilization records. For example^ we have 
chosen a relatively simple method of projecting Instructional 
space requirements whivch did not come from the three volumes 
cited but 1s indicative of some of the excellent guides avail- 
able to individual institutions,^' 
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A USE-EFFICIENCY MODEL FOR PROJECTING INSTRUCTIONAL SPACE 
REQUIREMENTS 

1. Average number of class periods per week that the various 
types of classrooins are scheduleds 

2* Percentage of student stations actually occupied in the 
classrooms during class periods scheduledj 

3* Square feet of area per student stations and 

4* Class contact hours per week per full-time equivalent 
(FTE) student. 

The objective of these statistics Is to enable the institution 
to compute the net assignable area in square feet required per 
FTE student. Once this is accomplished, it 1s simply a matter 
of multiplying projected enrollment in terms of FTE students by 
that area in order to determine the total area needed for class- 
room instruction* The determination of area per FTE student can 
be performed in steps as outlined below. Calculations for ge,n- 
eral classrooms and teaching labs should be performed separately. 

Let R - Room Periods - the average number of class 

periods that a typical room Is used per week. 

Let 0 = Occupancy Ratio - the average per cent of 

student stations actually occupied during a 
room period of use. 

Let S ^ Station Area the average square feet of area 
perstudentstatlon* 

Let H ^ Class Contact Hours - the average number of 
hours per week spent In the classroom by the 
typical FTE student. 

S tap. 1 . Determine the (average) number of periods per week that 
rooms are to br'schedul ed. This Is variable (or factor) 
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Ditermlne the percentage of stations that can be fined 
during a period of room use* This variable 0. 

Deternilne the desired area per student station. This 
is variable It would be simpler to include an amount 
to cover related classroom service areas (such as sup-- 
ply storerooms* audio visual equipment rooms* etc.) in 
this factor rather than add a separate calculation later. 

Determine the class contact hours per week (sometimes 
called ''student station periods of occupancy") that the 
average PTE student will spend in the classroom* This 
is variable H^* 

m 

Derive the area 1n net assignable square feet per stu- 
dent class contact hour (or per student station period 
of occupancy). We will call this variable the "utili- 
zation area," M* I* derived from Steps 1-3 as 
follows* 

S 

" - - UA (1) 

RO 

Step 6 . Derive the area in net assignable square feet required 
per PTE student. We will call this variable the 
"student areap" It 1s derived from Steps 4-5 as 

follows: 

H(UA) - 'sA (2) 
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Step 2. 



Step 3 . 



Step 4 . 



Step 5 



To summarizep formulas (1) and (2) will provide the net assign- 
able area per FTE student that must be provided 1n order to con- 

__duct classroom Instruction, Once that figure is derived, as in 

formula (2), it remains only to multiply the projected FTE stu- 
dent enrollment in the institution, college, or department to 
arrive at total classroom instructional space required* Formu- 
las (1) and (2) can be combined, if desired, resulting in an 
alternate formula: 

HS = SA (s) 

It should be pointed out that there are other steps involved 
before the total related construction area can be determined. 
For example, circulation areas and physical plant service areas 
such as hallways, restrooms, heating and cooling equipment rooms, 
custodial closets, etc., must be provided in the overall con- 
struction plan. Frequently, these areas are calculated by a 
percentage add-on process. It should be noted that other types 
of areas considered 1 ns tru cti onal - rel a ted , such as faculty offices, 
secretari al /cl er1 cal , and supply rooms, are not Included in the 

i 

model. These latter, along with the circulation and service 
areas mentioned above, are outside the scope of the present 

discussion. 

Tables can be constructed In order to facilitate selection of 
factors appropriate to the 1 ndi vi dual needs of an institution. 
Tables facilitate construction of f ai rly-sijnpl e computer 
simulation programs. 
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Such tables are: 

1. S tat 1 on Oc c u p a n cy M a t r i x - which shows the average 
occupancy of a student station based on a reason- 
able range of scheduled room periods and percentages 
of occupied statlo.ns* 

2. Utilization Area' Matrix - which shows the square 
feet of area required per student class contact 
hour (or per student station period of occupancy) i 
based on varying assumptions as to desired area 
per student station and station occupancy values 

( f roiti Tabl el), 

3* Student Area Matrix - provides the area required 
per FTE student. 

An Important advantage of the model presented here Is that it 
Is simpler and faster to use than other^ more complexi techniques 
developed 1n recent years. Once the four utilization factors 
are determined, the process is one of applying two simple for- 
mulass from which tables of values can be constructed for con- . 
venience. Another advantage is that Identification of the four 
distinct factors permits the Involvement of faculty and academic 
administrators in a decision process which too often excludes 
such personnel and the Intervention of important 1 ns tructi pnal 
philosophy considerations. Such Involvement is particularly 
crucial in Steps 1 and 2, since departmental scheduling and 
faculty workload are directly Involved. 

Quality of Existing Space 

The physical conditions of the facilities housing the various 
activities that were studies in detail in the utilization analy- 
ysis is the next key ingredient in the formulation of the insti- 
tution's master facilities plan. Traditionally, the approach to 
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this kind of analysis has been "when the building can't be re- 
paired any more, we build a new one." The more logical approach 
is to systematically review the facilities with a form of qual- 
ity analysis or maybe more correctly - value analysis. Clearly, 
this kind of review requires a, professional set of judgments 
provided by an individual experienced in engineering and con- 
struction. However, a set of guidelines must be established so 
that this review will be kept on a standard plan and not depend 
entirely on the judgment of the individual conducting the review. 
Each facility should be graded in terms of either its structural 
abnityHto accommodate the programs scheduled within it or for 
its suitability to be remodeled to accommodate future scheduled 
programs. Basically, we are talking about two specific types of 
review: 1) the general condition of the building, and 2) the 
feasibility of renovating a building to house programs not cur- 
rently scheduled within that building. The first type of review 
is a regularly scheduled type of analysis similar to the rou- 
tine used to establish periodic preventive maintenance schedules 
The second type of review Is the ad hoc process of determining 
the adaptability of a specific building to a current develop- 
ment program. In the first type of review the Impetus for a 
capital expansion program can come from the analys i s, whi 1 e In 
the' second case the impetus for the capital expansion program 
has originated in the academic section and the analysis will 
determine the buildings' suitability for change and/or modi fi - 
cati ons . 
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In both types of review there should be three major componints: 
1) Physical condition of the structure, 2) Aesthetic value of 
the structure, and 3) Cost/benefit analysis of the structure. 

The Physical Analysis 1s perhaps the most obvious portion of 
the Quality Analysis. The building can be divided into its 
major structural components and these components can be mechani- 
cally measured for soundness and strength; room sizes can be 
measured and student stations or , c1 rculation areas can be 
accounted for by the institution's Buildings and Grounds Depart- 
ment or consultants. The systems to be analyzed In this portion 
are clearly visable areas and each system can be rated as either 
satisfactory or unsatisfactory. A good deal of this work is 
done when the buildings are periodically Inventoried or scheduled 
for preventive maintenance. Obviously, various gradients can 
be used thereby placing the building into a remodel or demolish 
category. 

The Aesthetic review moves into the intangible factors surround- 
ing the building. This area includes but Is not limited to: 

a) location - especially in view of any future land use 
plans; 

b) the environment of the building - for example, you 
might not want to convert a building to a library 
If it is adjacent to the institution's noisy 

cent ral heating plant- 

c) historical importance - demolition of the college's 
oldest building built solely from alumni contribu- 
tions would have to be weighed against alumni 
sentiment J 

d) adaptability - Is the building suitable for the 
porposed function. 
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The Cost/benefit Analysis of the building should take into 
account the probable costs of demolition or remodeling* The 
remaining life cost of the building Is also an important con- 
sideration especially for older buildings with high maintenance 
and operati ng costs,. It may prove to be more economi cal to 
demolish a building and construct a new one rather than remodel 
the old one especially if the life expectancy of the building 
is too short to profitably amortize the remodeling costs, A 
compounding factor in this case can be the higher maintenance 
and operating M & 0 costs which can be offset by new construction 
and the following building efficiency found in the new building. 

The order in which the three components of the Quality Analysis 
were presented is the order of investigation. If the Physical 
Condition of the building lends itself to remodel 1 ng or renova- 
tion and the Aesthetic review presents some desirable or allow- 
able al ternati ves then the cost analysis can be undertaken. If 
certain cost indications appear to be extremely desirable and 
the physical analysis Indicates a feasible project while some 
obvious aesthetic problems are present, It Is suggested that 
detailed cost estimates be obtained. The savings may be of 
such magnitude to offset the aesthetic problems and in some 
cases these savings may be applied to solving the aesthetic prob- 
lems, 
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Residential Housing Study 

The housing facilities of an ins ti tution of higher education is 
in many cases an extremely Important datermi nan t of its finan- 
cial stabnity. With the exception of the schools with a pri- 
mary commi tment to the commuti ng student^ such as public commun- 
1 ty colleges^ the availability and quality of housing directly 
affects^the size and characteristics of the student body. This 
statement is obviously more valid for the rural or suburban 
institution than it is for the urban campus. The growth of an 
Institution is measured by the size of its student body as well 
as its academic programs and the success of its graduates. In 
an urban environment the area surrounding the Institution can 
absorb the Increasing numbers of students to a certain extent. 
This splll-^over effect has its problems but the time delay 
factor for the surfacing of these problems in many instances 
allows the 1 ns ti tuti on to take remedial action. For the rural 
school the Inability to house new students and the lack of con- 
veniently located non-college housing effectively limits the 
ability of the institution to attract new students. In addi- 
tion, the quality of the housing directly affects the attrition 
rate and indirectly affects the growth of the institution. Con- 
verely, the over abundance of housing factlities directly affects 
the growth of the institution. The overhead costs related to 
these facilities remains bearly constant, occupied or vacant 
and the institution has probably already budgeted the income 
from these auKiliary enterprises for academic purposes. 
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We begin to observe a fundamental planning and budgeting cycle 
here that directly affects the fiscal stability and academic 
flexibility of the institution. 

There are inany arguments, pro and con, on the construction and 
operation of college housing. Many administrators insist that 
it is merely an unwanted necessity; however^ there are many real 
estate investors and development corporations eager to become 
involved with providing this unwanted necessity. The numerous 
financial arrangements, such as lease-back structures offered 
by many firms are indicative of the potential revenue to be 
earned by these facilities and their owners or operators. The 
traditional arguments seem to center on the magnitude of the 
financial commitment necessary to provide student housing while 
the demand for the Institutional dollar from the academicians 
continues to grow. The management or administration of most 
Institutions are trained academicians and can more easily plan 
and operate within the academic sphere* They more readily 
understand and appreciate the development of new curricula and 
programs and are therefore more likely to concentrate their 
efforts in these areas. The stigma of empty dormitoies lies 
heavily over many institutions - unsuccessful curricula can be 
eliminated by reallocation of staff and equipment but what do 
you do with an empty room? This question gathers more relevance 
with the changing life styles of today's students and the 
increasing economic squeeze. But let's go back and examine the 
intracacies of providing suFficlent student housing, 
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An institution of higher education in order to educate students 
must be able to deliver its education to its students. The 
classroomss 1 abora tori es * libraries, athletic fields and assem- 
bly areas, and the faculty that use them must be accessible to 
the student. The number of students necessary to support these 
facilities and personnel is usually found to be greater than 
the number of students located in the immediate area of the 
schoolt. therefore, accommodations usually have to be provided 
by the institution. If your institution does not wish to rely 
on the surrounding community to provide student housing, the fpl 
lowing questions must be answered: 
Who is to be housed? 

1* What percentage of the following kinds of students 
should be housed: 

a) undergraduate single males (upper classmen^-^^ 

b) undergraduate single males (lower classmen) 

c) undergraduate single female (upper classmen) 
dj undergraduate single female (lower classmen) 

e) undergraduate married students (with children) 

f) undergraduate married students (without children) 

g) graduate single males 

h) graduate single females 

1) graduate married students (with children) 
j) graduate married students (without children) 

2. What percentage of faculty should be housed? 

3, What is the demand for the above type of housing? 
4* What type of housing should be provided? 

5, Where should the housing be (on campus or off campus)? 

6. What controls will the institution have over both 
on and off campus housing? 

1, What kinds of financing is available for housing? 

What kind of competition does the community present 
to the i ns ti tuti on? 
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9. Can the Institution charge conipetl t1 ve rates for 
thel r hous 1 ng? 

10, Can the Institution afford to build and operate 
the type or style of housing demanded by students 
and faculty? 

College housing unlike college education is* In many instances, 
a highly competitive phenomenon, A student may choose his 
Institution on the basis of academic excellehce but his loyalty 
to th a t 1 ns t1 tu ti on Is tempered by his f 1 nanci al 1 1m1 tutl ons * 
Sacrifices are more easily made In living accommodations by the. 
student especially if his life style does not insist on a con- 
trolled social environment* It 1s very common for students to 
accept substandard living conditions forced on him by the 1na= 
billty of his institution to provide him adequate housing* 
However* given the same options available to him off campus* 
most students would prefer to live on campus* 

Let's take a look at some of those off-campus options* The hous 
Ing is probably apartments or tenaments - the soci aV regulations 
are usually only those covered by state and local lawsi the 
number of students sharing common facilities (bath and eating) 
is usually very smpllp eating arrangements are left to the stu- 
dents discretion. These kinds of options can present delivery 
problems to the Institution unless the institution's policies 
fall into two categories: a) in loco parentis wi 1 1 be strictly 
enforced, or b) the institution builds what is available off 
campus and consents to operate these facilities with the detach- 
ment of commercial real estate operators. Whatever the case may 
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be (and there is much gray area between the two extremes), there 
must be a clearly stated policy so that. .needs and demands can 
be assessed and the proper mix of accommodations provided. The 
policy of the institution directly governs the number of stu- 
dents to be housed and the type of facilities necessary for the 
housing. 

The traditional dormitory philosophy (featuring rules and dis- 
cipline) has become an enigma to today's students thus forcihg 
some rethinking on the part of institutional administrators . 
Traditional dormitories with their double loaded corridors^ gang 
toilets and sterile lobbies are no longer desirable accommoda- 
tions in most instances* This point is underscored in the fund- 
ing announcements used by the Department of Housing and Urban 
Development's College Housing Program. H.U.D. strongly encourage 
Institutions to consider building apartments or suite type liv- 
ing units and discourages applications for financial assistance 
from institutions proposing traditional dormitories. 

Once the institution's policies on the number of students to be 
housed are formulated and the type of facilities to be provided 
1s determined and the social regulations have been aligned with 
the institutional philosophyi cost considerations must be anal-^ 
yzed. Can we deliver the type of housing planned by the insti-^ 
tution and requested by the users? With the exception of the 
extremely remote rural institutions and the institutions that 
require students to be in residence on the campus or in college 
controlled housing, institutional housing is in direct 
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competition with the comirierclal enterprises found in the sur- 
rounding community. If the Institution expects to fill its 
housing units, these units must at least offer relatively the 
same options as the competition. The institution must play the 
role of developer and attempt to deliver the best product with 
the lowest user price* All the methods of real estate develop- 
ment are applicable here while some of the uncertainty of spec- 
ulative real estate development is tempered by the institution' 
abi 1 i ty to accurately forecast enrollment patterns. The fact 
that many developers of apartment complexes center their activ- 
itities around educational institutions seems to indicate a sub 
stantial profit situation is present* 
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FINANCIAL ANALYSES FOR BUILDING 



Initlil impstus for a building prograin genirany stims from one 
of two sources: 1) the master plan Indicates a ntw facility was 
anticipated at some point in the past and is now due for consid* 
eration^ or 2) current needs indicate a new facility should be 
considered. Neither of these stimuli have their origins^ how- 
evers in the financial arena* Information gathered as a result 
of efforts described in previous chapters of this manual will 
determine the nacessity and kind and amount of facilities on 
your campus. This Information^ howeveri will also provide the 
basic data necessary to anticipate the fiscal realities of a new 
construction program. Building purposi, classroom utilization 
and conf 1 gura tion I inventories of existing spaces* enrollment 
projectionSs and so forth all have their financial implications. 

There is a real need for reflective thinking and appraisal 1n 
the time flow between the onset of building pangs and the deter- 
mination to push for the architect's renderingsp bidding and 
award of contracti Without doubt there must^be appraisal of 
need. This may be divided into the gross need for the net 
assignable square footagep and the need for the square footage 
in terms of the programs to be provided for by such a building 
decisiont One of the current "in" things for an architect to 
do is to call upon those who are proposed as the faculty users 
of a projectid building to engage in what might be called a 
"flow of consciousness" approach to planning the components of 
the new buildingt The point of the process is that through such 
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unstructured outpouring of Ideas, the architect may better cap- 
ture in design what will be most useful and functional to the 
teaching style and objectives of the faculty involved. This Is • 
certainly a far cry from the earlier "pick the kind of building 
you want from the pictures" approach. It is freer of the "these 
are the limits on types of materials to be used" approach than 
we knew In an earlier day. Partly, this development is the pro- 
duct of new engineering know-how and doctrine. Partly, 1t is the 
product of new materials and ways to combine materials. Just as 
is the case with the automobile you buy today, hundreds of models 
and styles, coupled with scores of options, gives you a far dif- 
ferent buying situation than the famous Ford dictum "you can have 
any color, so long as it is black." But far less well understood 
In building buying terms is the cost of those varying option 
combinations. The price label In the window of the new car has 
no counterpart in the buying of a building today. Yet It could 
have, and does have in more and more academic administrations. 
But the steps to achieving this condition with respect to new 
construction are not easily achieved, These achievements 1n 
cost/benefit know! edgeab i 1 1 ty are the product of carefuT atten- 
tion to cost realities and careful attention to a system for 
project management. 

For the reader who 1s more concerned with matching the brick 
used in "old main," there is nothing that learning about cost 
realities will do for the brick-matching disease, and even less 
that any presently known system of project management can do 
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for the malady. For the reader who Is genuinely concerned with 
pre-planning Inputs, there may be information of value. Obvi- 
ously, no general treatment of a topic can possibly answer the 
specific problems of a given campus. The adaptation of the 
general proposition to the specific situation is the challenge 
facing each president and other administrator who undertakes a 
college building project. 

Because costs keep rising In academic building constructionp as 

in everything elsep It has seemed most constructive to relate » 

this section on cost realities to a major source of cost data 

in academic construction. This is the annual "Cost of Building 

Index" of Col 1 ege Management magazine. The tables and figures 

quoted in what follows are taken from the July 1970 issue 

(pp. cover, 10-12) and the June 1971 issue (pp. 7-11). Before 

considering the figures themselvesi it may be useful to consider 

carefully the following quote from the 1971 Index: 

"One item - that doesn't show up directly 1n the Index - 
but which continues to contribute enormously to rising 
construction costs is delay. Suggestions on ways to curb 
this expense - which can run into millions of dollars on 
a major project - are suggested in the articles on con- 
struction which follow this index material." 

The readers of this report and analysis are urged to get and 

read the July 1971 issue for these articles referred to above, 

and to read the concluding segment of this writing on project 

management systems for other insights. 

In considering cost realities, the dollar expenditures for 
materials^ on-site labor, off-site labor must be coupled with 
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the Interest rates for the bond issue, or the Imputed Interest 
rate the specific gift or endowment would have brought. Since 
the source and cost of the funds with which to build are even 
more various than, the structuris fundid^ we will leave out of 
the Index the cost* Based on 1957-'S9 equaling lOO.O Col 1 ege 
Management reports: 

Col 1 ege -Bui 1 d1 nq Construction Cost Index 
1961 1962 1963 1964 1965 1966 1967 ' 1968 1969 1970 1971 
106,3 107,8 109.9 112,6 115,7 119.6 124.0 130,6 139.7 149.7 158, 

The major components of this Index are building materials, on- 
site labor costs and off-site labor costs. The table on the fol 
lowing page gives the detail on building materials costs from 
1961 through an estimate for 1971, No one material represents 
more or less of a bargain in index termsi yet* there are signifl-^ 
cant differences 1n the way the index numbers have behaved over 
the pas t 1 1 yea rs . 
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1961 1962 3^ 12^ 12^ 12ifi 12^ W2. 1221 

COLLEGE BUILDISQ 

MATERIALS IOO.3 99«7 99«6 100.? 101.8 10^.1 IO5.8 109.7 II5.3 U?.^ 123.6 
Stone, clay, glais 

products 101.8 101,8 101.3 101. 5 101.7 102.6 104.3 108.1 112.8 118.2 123.O 

Metals produets 100.? 100.0 100.1 102.8 105'7 108.3 109.5 112.4 118. 9 127.9 134.0 

numbing produets ^ 103.4 100.5 100,5 101.8 104.7 108.4 110.4 114.1 118. 7 124.2 I29.O 
Lumber products 95«8 96,5 98.6 100.6 101.1 IO5.6 105.4 119.3 132.0 II9.8 118.0 

EL#etrieal equipnent 100.0 98.4 97.4 96,8 96.8 99. 0 101.8 IO3.O 104.8 108. 3 111.0 
Heating, ventilation 

equipment 94.5 93.2 92.9 92.0 91.7 92.5 92.6 94.9 97,6 102.4 IO7.O 

Paints and other 

; chemieals IO3.6 IO3.8 103.8 104.? 105.4 106.8 IO9.3 114.6 II9.2 122.9 12?. 5 
Petroleum produota 99.3 98.2 97.2 92.7 95.9 99.5 102.2 100. 3 101.8 IO3.3 IO5.O 

Fixed equipment 100-0 100. 3 99.7 100.0 99.7 102.4 IO5.3 108. 9 112.1 115*3 119.0 
Appliance 95.2 94.0 91.8 91.3 89.2 89. 1 90.1 92.2 93.0 95.3 97.0 

Pumiture 102.8 IO3.8 104.6 105.3 106.2 IO9.I 112.8 117.2 122.3 125.9 130.0 

Machinery 102.3 102.3 102.2 102.9 IO3.7 108.2 111.8 II5.2 II9.O 123.5 128.0 

All other materials 101. 3 101.0 101.0 102-4 102.5 104.8 IO6.3 IO9.O 112.7 117.3 121.0 



When we turn from materials to on-site labor, the Increase is 
even more dramatic. The largest changes have come In supervi- 
sory costs and common laborer costs. Comparatively, the best 
bargains are brick-layers, followed by painters, since what 1s 
built of brick needs less painting maintenance, this represents 
an Interesting trade-off situation. The complete table is 
shown on the next page, 
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1961 12^ 2m 12^ 12^ 12M 1262 12^ 12^ I22fi ^ 

ON-SITE LABOR COSTS 113.9 117.8 122.5 127.2 132.9 138.5 1^.8 156.4 170.8 191.2 20?.0 
Professional, 

supervisory 113.6 11?. 9 122.8 128,2 134.1 141.2 W9.9 I6I.5 176,4 198.1 216.0 
Bpicklayers, related 

workers 111.9 114.9 118.3 121.6 126. 3 129.9 136.1 145.1 156.2 174.4 189. 0 
Car^nters , related 

workers II3.9 117.6 122,3 126.0 I3I.8 137-0 144.8 154.6 I66.8 185,5 201.0 
Electricians , related 

workers II3.7 119.4 123,8 127.9 131.4 I36.I 143.2 152.2 I67.2 I86.3 203,0 

workers 112.2 115.9 121.0 125.3 130.5 136.0 143.6 152.7 164.0 181.4 195.0 

Sheet metal, iron" 
workers, related 

workers 114.4 118.1 123,2 127.5 132.6 I38.5 1H6,9 I55.2 I68.O 191.2 199.0 
n.umbers and related 

workers 112,7 116.2 121.0 126,7 132.3 136.9 144.5 154.4 169. 5 188.9 206.0 
School construction 

common labor 116. 5 12i;.0 126.7 133.3 1^-7 IW.9 160.1 170.3 190.5 214.8 236. 0 



Off-s1te labor costs are of varying Importanct depending upon 
local codes and contractor viewpoints. Thus the final com- 
ponent in the College Management 's College Building Index may 
be of greater or lesser importance to one reader than another. 
The figures are: 



1961 1962 1963 .^1964 ^6^ ^66 WML 1262 12^ 1971 

OFT-SITE LABOR COSTS 112.4 116.9 120,1 125.5 130.9 137.1 144.2 152.? 164.4 I75.2 I87.O 
Administrative , 

supervisory 113.3 117.7 122.0 126.3 130.7 137.3 145-3 154.7 168. 3 180.0 193.0 

Off-site manafecturlng 112.6 117-0 121.1 125.9 131.5 138.5 l-W.? 156.7 170.4 IS3.3 197,0 
Off-site distribution 

of materials 112.6 117.7 122.1 126.8 132.9 137.7 142.9 148.1 156.6 163,5 171.0 

All other off -site 

construction costs IO9.7 II3.2 115.9 119.4 122.9 127.3 132.2 140.5 148.9 I56.8 I65.O 
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-It IS estimated that of every donar expended on campus construe- 
tion in 1971 i 42, 2i went for materials, 19,4^ represented off-site 
labor costs and 38,4i represented on-site labor ^osts. Accord- 
ing to Col lege Management this represented a shift of one cent 
less being spent in 1971 for materials over 1970 and that same 
one cent being spent in 1971 for on-site labor* Off-site labor's 
proportion of the campus building dollar held even between 1970 
and 1971 , " 

A good deal of emphasis 1n recent years has been focused on col-- 
lege and university building bond Issues and their success or 
failure with the electorate. Data presented by Col 1 ege Man age- 
men t dcK s show trend characteristics worth mentioning* In terms 
of the percent approved based on number, the figures shoW: 

1966 73% 

1967 56 

1968 79 

1969 61 

1970 48 

The comparable percentages when dollar value is used as the basis 
for the percentage calculation are: 

1966 44% 

1967 36 

1968 61 

1969 36 

1970 20 

Set forth on the following page is a reproduction of a chart on 
bond interest rates for educational construction as presented in 
the June 1971 issue of College Management . It graphically de- 
picts the changes in the net interest costs over the past several 
years, yet another indicator of the costs hidden in delayed 
decisions about construction, 
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The yearly average would seem to run something like 1963-3.5%, 
1964-3.51, 1965-3.5%, then in 1966-4.0%, back down slightly In 
1967 to 3.8%, then 1968-4.6%, 1969-5.8%, and 1970-6.8%. 

Perhaps the most important comparison in terms of cost realities 
is to be found in the table on the following page which, like the 
foregoing tables is based on the repo'^t of Coj lege Management , 
although adapted for the purposes of this analysis. The table 
gives for 1970 and for 1971 the average cost per square foot of 
construction projects started by institutions of higher educa- 
tion in the U.S. The figures give the cost in dollars for 1970, 
for 1971 and the percentage change. 
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INSTRUCTIONS. FUNCTIONS 

Educational laboratory 
Fleldhouie ^nimasiwn 
Instruotionai*olassroom 
Instruotlon^-laboratory 



Teaching hoapit^ 

RESEARCH FUNCTIONS 

Agriciitiire 
Astronomy 
Biologioal 
Chamistry 

Math and statistic i 
Physiof 

Other phyaictl science 
Social sciences 
Dentist^ 
Engineering 
Medicine 

GENERAL FUNCTIONS 

Administrative building 
Auditorium 
College union 
EKtension service 
Faculty club 
Food faoilitiea 
Garage- vehicles 
Office building 
Thftater 

RESIDENTIAL mCTIONS 

Married student apartment i 
Men's residence hall 
Women *n residenne hall 
Coed residence hall 
Other residential 



$35.05 
22.52 
29.7^ 
32.77 
32.21 
45.71 



29.96 
43.00 

39.37 
39.44 

25.72 
42.27 
40.63 
34.11 
51.88 
35.04 
39.29 



30.31 
28.70 
28.13 
29.24 
35.70 
31.69 
R.4^^ 

26.55 
38.42 



22.70 
23, 90 

23.63 
27.62 
19.14 



$41.25 

28.00 

35.55 
37.5a 
36.20 
56.12 



32.76 

41.50 

48.85 
40.55 
^^8.77 
4i+.20 
37.83 
58.01 

39.75 
52.10 



36.65 
33.37 
34.46 
N.A. 
N.A. 
36.70 
9.59 
3R.27 
43.70 



27.65 

25.10 
30.55 
M.A. 



ChangQ 



+17.6^ 
24.3 
19.5 
14.6 

12.3 
22.7 



9.3^ 

9 ( 

23,8 
57.6 
15.3 
8.7 
10.9 
11.8 
13.4 
32,6 



20.9^ 

16.2 

22.5 



15.8 
13.6 
44.1 
13.7 



21.8^ 
18.2 
6.2 
10.6 
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The best summary of where cost realities have been 
graphically in the following chart published by Col 
ment in their June 1971 issue. 



1s depicted 
lege Manaqe - 



'Thc Trend In CoUepe DullcJIng (Porconlago Incroaso Ovor 1947) 
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Ofl-Bile Labor CQmpus Building Index 



There used to be an old saying "that 1f you had to ask what 1t 
cost, you couldn/t afford it in the first place." It should be 
abundantly evident that if such an attitude ever had any place 
in considering college construction, it has no place now. The 
key to successful building 1s certainly asking what it will 
cost and then guaranteeing that the cost quotation is closely 
adhered tc by a project managenient system that will keep your 
construction on the track. 



ic 



75. 



87 



Another, complementary approach, to assessing likely costs of 
a building project is to review architectural literature for 
articles on structures similar to that which you are considering 
Colluge & University Business ^ Arch 1 tectural Record , Progressi ve 
Archi tecture , and dozens of other leading magazines periodically 
publish articles^ floor plans^ pictures and statistics on col- 
lege buildings. Many of these magazines are collected by your 
library or will be available from a friendly architect or by 
directing a specific query to the editors of the magazines them- 
selves. These inputs will allow you to grossly assess the dlmen 
sions and results of similar building efforts. These must be 
considered only as gross , normative Information. Geographical 
location^ transportation, time, building process and building 
differences can^form the basis for wide variation in building 
costs. Is site-work Included In cost per square foot figures? 
Is moveable equipment included, etc.? are the kinds of questions 
to keep in m1nd when reviewing such literature, (See Figure 1) 
The search will provide not only a basis for comparison, as does 
the Col lege Management material, but It will also provide a 
basis for comparison of "expectations," i.e. what I can hope to 
obtain for my dollars. A similar worthwhile effort is to 
request information from your colleagues at institutions where 
similar building projects have recently been completed. Recent- 
1; a tfustee of a small private college approached a consulting 
firm with the question: "I've been told our new dormitories 
will cost an average of some $12,000 per bed. Is that the best 
I can expect or are there other ways to do the same job at less 
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Figure 1 
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Figures indicate percent of total construction 
cost allocated to various contract categories 
for two buildings of CQmparable size and quality 
at the same institution. 
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cost?" From files available in the firm*s officei it was poss1= 
ble to give the trustee the names of five college business 
officers whose institutions had completed construction of new 
dormitories in the past year for under $7,000 per bed. 

The trustee was then able to arrange a visitation to each of 
the project locations and see the trade-offs necessary to bring 
in a dormitory at a cost some 40 per cent less than was origin- 
ally quoted. Such gross analysis and anticipation techniques 
all have an important role 1n determining the fiscal realities 
of a building, initially* As detailed program plans begin to 
form^ however, revealing the essential characteristics of your 
new building, it will be possible to utilize specific information 
from Col lege Management or College Construction Reports of 
McGraw-Hill Information Services to grossly estimate the relative 
costs of alternative approaches to providing the essential char- 
acteristics of your building. This is the second level of 
analysis costing of alternatives which allows an institu- 
tion to immediately drop from consideration some alternatives 
under discussion on the basis of cost or time to completion. 
This 1s a most creative step, one frequently omitted by Institu- 
tions, This error of ommission eventually results 1n the chew- 
ing up of time 1n unnecessary discussions of obviously unfeasible 
solutions. And time 1s the critical factor in bringing buildings 
In at budgeted prices* 

At this point a third level of analysis becomes necessary. Now 
that we have a fairly clear picture of what our building Is and 
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F1pr§ 2 Basic Eleiiients of Income Model 
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ESTIMATE OF 
INCOME 



CHARGES 

.Tuition. 
iOverhead.i 
.Public 
Service, 
.Others, 



GQl/ERiENT 

.Federal . 
, State , 
. Local , 




PHI.LMTH^OPy 



.Gifts. 
.Endowments. 



\ 




GENERAL 
'PLICATIOfiS 



ACCOUNTS 



CUPPENT 



ACCOUNTS 



SPECIFIC 
APPLICATIONS 



.Constryction, 
.Remodeling. 
.Traffic. 
.Utilities. 
^.Others, 



.Salaries , 
.Operating 
Expinias. 
.Others, 
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some estiination of what it is likely to cost, a review of likely 
'sources of finance becomes necessary. What federal programs are 
available? What are the positive and negative aspects. Includ- 
ing the extent of federal participation? Can a capital giving 
campaign provide the necessary dollars? Or should we look at 
private capital as our primary source? Obviously, a combination 
of all sources becomes another possibility. What are the cost 
ramifications of each single or all possible combinations of 
financing? How realistic are they? (See Figure 2) 

An Inextricable portion of this analysis is a realistic appraisal 
of institutional fiscal stability. If we do obtain the necessary 
funds to build it, can we pay Increased operating and maintenance 
costSs can we equip it, can we staff the programs anticipated 
for it? One institution was given a million dollars for a ] 
special purpose building. Analysis showed that costs would 
approximate an additional $2.5 million over the next four years. 
The gift was accepted ("It was $1 million more than we had . 
and the building was built. Today, 50 per cent of the building 
Is unequipped and therefore unusable, the remainder of the space 
remains unattractive and Is falling rapidly Into disrepair. 
Obviously^ the college could not absorb the Incremental costs 
necessary. 

Stated simply* the objective of this stage of the financial plan- 
ning process necessarily involved 1n a new construction program 
is to provide answers to three basic questions: 
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1* How much w1l1 the proposed programs cost? 

2. How much Income will be available from which to 
finance the programs? 

3, If projected costs exceed projected income, what 
can be done to obtain a balance between them? 

The financial analyses necessary for effective project planning 
are conveniently provided in an analytical framework suggested 
by Dr. John D. Millett^ Chancellor, Ohio Board of Regents in an 
article appearing in College and University Business , February 
1968* (See Figure 3) 

The incremental costs of the new programs then constitute a 
fourths and more detaileds level of analysis. 

The fifthi and final, level of analysis which is necessary is to 
combine Inputs from the above stages together with new Informa-^ 
tion and arrive at anticipated costs to the capital account, 
this would include: 

1. Costs of construction building 

Z* Costs of construction utility systems 

3, Costs of construction traffic systems 

4. Alterations to existing buildings, if any 
5* Provision of niajor equipment 

Experience has proven that at this fifth stage^ hiring of a pro- 
fessional cost estimator is highly desirable and effective 
(this professional would then be kept on the project until com- 
pletion, since building modifications which can sometimes 
contribute an additional 35 per cent over run on a project 
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Figure 3 Analytical Framework For Financing 
/ " Higher Education 
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will occur). In processes previously described, howeveri you 
have already arrived at a series of cost estimations. 

As soon as a reasonable cost package has been put together for 
your building project one of the first things to do is to imme- 
diately add to the project budget a minimum of 5 per cent for 
design contingencies and 5 per cent for construction contingen- 
cies. Looking at your project's time tables you must also throw 
in a minimum inflation factor of 1*5 per cent per month on the 
uncompleted sections of the building (as represented by a dollar 
value)s much 1n the same way finance charges are calculated by 
credit card companies. It may seem strange to enlarge project 
budgets in this way from the onset as a portion of cos t = estima- . 
tion^ yet design changes^ construction changes, and Inflation 
are the deadliest enemies of project budget control. By est1ma=^ 
t1ng these costs in advance you will have prepared a realistic 
budget and latere as the project advances, changes and delays, 
which will undoubtedly occur to one extent or another, can be 
costed at the time and listed on a sheet of paper. When changes 
or delays cause costs to approach the budgeted maximum as shown 
on your cumulative record, the problem should be .faced up to. 
Modifications (trade-offs) can be effected to bring project and 
budget into line, "Too frequently this is not done^ or it is 
hoped that the original estimates were high or the bids may be 
lower than normal. It seldom occurs that way." 
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After these analyses are complete, you will have a clear picture 
of the constraints within which you must operate for a partic- 
ular building. This information Is then translated first to the 
architect and later, upon modification, to potential contractors 
in the bidding process (both of these steps are treated at 
length elsewhere 1n this document). 

It can safely be said, however, that only when funds are commit^ 
ted can a decision be considered finalized. After trustee con- 
currence with the building project, adjustments must be made in 
the budgets which have either been decided upon or are about to 
be decided upon, depending upon when the building project cycle 
begins and is estimated to conclude. It Is at this point that 
normal line-item, one-year approaches to budgeting become a 
hindrance rather than a help and when a multi-year program 
budgeting format becomes desirable. Since building projects 
occur generally over a time span likely to lap budget periods, 
processes and fiscal years, individual implementation components 
and their cash consequences must be phased in according to a 
pre-determi ned schedule, over this time-frame* It Is not the 
purpose of this manual to discuss at length program budgeting 
systems. It is within the purview of this document, however, 
to counsel preparation of relevant budget documents complemen- 
tary to the building project which provide for articulation of 
costs over a minimum five-year period. 

To this point in your building project you have accomplished 
a great many things- however, the building itself seems too 
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illusive. So var our activities have produced only organiza- 
ticnal patterns, a great deal of data collection and thinking 
(individually and col 1 icti vely ) 5 and a pile of paper. It is 
only human at this point to be slightly frustrated^ harboring 
an almpst irresistable urge to see a spade bite into the earth 
or a construction sign go up or a contractor's truck drive past. 
The urge must be repressed: a great deal of "front end" work 
still remains to be done before your new building Is completed 
on campus efficiently and effectively. 

One major step still remains to be done 1n the financial realm: 
Production of a pro - form a document for presentation to funding 
sources, Frequentlys this step 1s done in an off=handed manner. 
Because we know exactly what we want and why, we fail to realize 
that we must communicate that rationale convincingly to the money 
sources. Being sloppy In this critical step complicates an 
already complicated process and cuts the llkellhoodof funding 
from some otherwise promising quarters. 

A pro - forma statement 1s compiled for three purposes* Firsts 
it provides an outline of the proposed building which the college 
wishes to build. Second^ it presents business information on 
which potential mortgages can base a lending decision. Third, 
It demonstrates how: 

1, Such a mortgage loan is a financially attractive^ 
secure and socially reward i ng venture for the Investor, 

2. Funds invested In the college are entrusted to a 
uniquely competent custodian of those funds who oper- 
ates in a relatively riskless environment, 
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3, The strategy of building the building is the most cer- 
tain and proinising strategy for the college to pursue. 



professionally produced pro- f^ntia statement will include the 
llowing major sectionSp appendicles and graphics: 



ECTION 1: Purpose and Scope 

A brief rationale for what is being proposed* 
ECTION 2: Proposal Abstract 

A concise statement of what is being proposed. 

ECTION 3: Sources of Funds 

A concise statement of where funding will come from, 
drawn from your income analyses, backed up with 
i 11 us tra ti ve charts , 

ECTION 4: Uses of Funds 

Specific purposes to which funds will be put; 
description of what will go into the building; 
positive impact this building will have on the 
coll ege . 

ECTION 5: Risk-Return Analysis 

Brief rationale of reasons why a funding source 
should be attracted to t^e proposal, in general. 
(Example: "The remainder of this section is 
designed to identify the tangible and intangible 
returns available to parti cipating lenders and 
to. analyze those risks to which lenders would be 
exposed * . .Two types of quantifiable returns 
are available to lenders: 1) an attractive 
return on committed capital , and 2) solidity of 
the financial affairs of the college make it an 
attractive commercial account." And so forth.) 

ECTION 6: Recent History 

A description of the growth pattern of the college, 
its basic successes^ its basic reason for being. 
Include summary chart on enrollment, relation to 
"local/regionaT* educational market, and Income 
cashflow. 
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Note: The following section outlines the reasons why the col 
lege administration and its advisors believe that the 
decision^to build a new building will increase the pro 
pects for the college's continued success in achieving 
Its goals. 



SECTION 7 



SECTION 8 



Why A New Cainpus? 

A. Goals and Objectives 

B. Strengths of the College 



C 
D 



1 . 


Adml n1 strati on 


2. 


Facul ty 


3. 


Non-profit Status 


4 . 


Accred 1 tati o n 


S . 


Reputation 


6. 


Student Body 


7 . 


The Curriculum 


8. 


, Other programs. 


9 . 


Placement 


10 . 


Al umni 



Weaknesses (list all appropriate) 

Conclusion: (Examples '*After comparing the 
college's strengths and resources with its 
critical problein areas^ the aditii n1 s trat i on 
translated Its general objectives Into the 
following set of planning objectives.'') 

Describe briefly the objectives for which 
building is designed. 



Note: Before continuing with detailed programs and building 
plan descriptions^ the followingappendicies should be 
inserted in the pro - forma document: 

1. Financial Projections 

At Audi tor ' s statements 

B. Sources and uses of funds detail 

2* Financial History 

i 

A. Income and cash flow, summary 

B. Income statements and balance sheets, summary 

C, Certified statements for year just ended 

D, Certified statements for year ended previous 
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3, Appraisal of College Properties 

A. Statement of Fair Market Value 

4, Degrees held by faculty members 

5. Descrlpti'on of Government Monies Used in Past 

6. Admissions and Enrollment 
A. Admissions history 

Enrollment history and projections 

C. Enrollment history by sex 

D. Enrollment by high school » by locale 

Note: Your pro - forma document Is now ready to present your 

buildTng plan in detail. This portion will all be 

pertinent information relative to your proposal. 
Sections must include: 



SECTION 


9 : 


Purpose and Scope 


SECTION 


10 : 


Timetabl e 


SECTION 


11 : 


Program 


SECTION 


IZi 


Site Ana lys 1 s 


SECTION 


13 • 


Master Planning 


SECTION 


14: 


Building Systems 


SECTION 


15 : 


Cost Analysis 


SECTION 


1 6 : 


Recommendati ons 



Note: Summary graphics should be considered for each of the 

above sections. In addition, the following appendlcies 
would be beneficial to this sectioni 

1, Timetable for Architectural and Engineering phase 

2, Summary of Existing Facilities 

3, Survey Conclusions 

4, Preliminary Cost Estimates 
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with these materiais edited, Illustrated and printed in logical 
and attractive fashion, you are now ready to go to any funding 
source with authority* One caution is that total familiarity 
with the document will be mandatory for whoever is responsible 
(development officer?) for reviewing and presenting the material 
With a convincing document and an unknowl edgeab 1 e presenter, 
results could be negative. Both must complement one another. 
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SOURCES OF FEDERAL FUNDS 



H IGHER EDUCATION FACILITIES ACT OF 1 963 (P,L. 88-204 ) 

"An Act to authorize assistance to public and other non» 
profit Institutions of higher educaii o"^ 1iJ f 1 nanci ng the con- 
structions rehabilitations or improvement of needed academic 
and related facilities In undergraduate and graduate Institu- 
tions," 

FINDINGS AND DECLARATION OF POLICY 



"Sec. 2. The Congress hereby finds that the security - 
and welfare of the United States require that this and 
future generations of American youth be assured ample 
opportunity for the fullest development of their intel- 
lectual capacities, and that this opportunity will be 
jeopardized unless the Nation's colleges and universi- 
ties are encouraged and assisted in their efforts to 
accommodate rapidly the growing number of youths who 
aspire to a higher education. The Congress further 
finds and declares that these needs are so great and 
these steps so urgent that 1t 1s incumbent upon the 
Nation to take positive and immediate action to meet 
these needs through assistarice to Institutions of higher 
education, including graduate and undergraduate Institu- 
tions, junior and community colleges, and technical In- 
stitutes, in providing certain academic facilities." 

Title I. - Grants for Construction of Undergraduate Academic 
Fa c i 1 ITi es 

The mechanics of this particular type of federal assistance 
initially takes place at the state level. In New Hampshire, 
the Higher Education Facilities Commission 1s the administering 
agency and pursuant to Section 105 of Public Law 88-2045and It 
administers the funds available to the Institutions within the 
state according to the State Plan. The State Commission accepts 
applications for assistance in the construction of classrooms, 
laboratories, libraries and related administrative scilitles. 
Gymnasiums used for physical education instruction and not for 
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events for which admission is charged are also eligible. Pub- 
lic community colleges and pubHc technical institutes apply 
under Section 103 of the Act^ while all other institutions of 
higher education apply under Section 104, Application forms 
can be obtained from the State Facilities Commission office in 
Manchester^ New Hampshire* 

For any specific project, up to $4005000- in assistance may be 
obtained provided that that $400s000- does not exceed one third 
of the total project development budget. There are two closing 
dates scheduled by the Commissions September 30 a^d February 15. 
Applications submitted before these dates will be considered 
with any other application from other schools on the closing 
date. The applications are graded by the Commission and the 
funds awarded to the applicant institutions on the basis of the 
grades obtained by the application. The Commission follows the 
grading procedures carefully enumerated in the State Plan and 
awards funds until the state's allotment 1s exhausted. Normal- 
ly, the requests for assistance total more than the st :e allot- 
ment, so applicants should apply in time for the September 30 
deadline careful attention must be given to the data requests 
in both the application and the State Plan. The State Commis= 
slon will assist you in the development of your application and 
should be contacted well before the date of submission. 

Title n. - Grants for Construction of Graduate Faci 1 i ti es 

"Sec. 202, (a) Grants under this title may be made to in- 
stitutions of higher education and to cooperative graduate 
center boards to assist them to meet the development costs for 
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projects for construction of academic facilities for graduate 
schools and cooperative graduate centers. 



Ti tle III, - Loans for Constru ction of Academic Facilities - 
I n te res t S ubs i di za t i o n 

(Annual Interest Grant Program) 

"Sec* 301, The Commissioner may, in accordance with the 
provisions of this titles make loans to institutions of higher 
education or to higher education building agencies for construc- 
tion of academic facilities," 

"Sec, 303, (a) No loan pursuant to this title shall be 
made unless the Commissioner finds (1) that not less than one- 
fourth of the development cost of the facility will be financed 
from non-Federal sources, (H) that the applicant is unable to 
secure the amount of such loan from other sources upon terms 
and conditions equally as favorable as the terms and conditions 
applicable to loans under this title, (3) that the construction 
will be undertaken in an economical manner and that It will 
not be of elaborate or extravagant design or ma terl a|vg and 
(4) that, in the case of a project to construct an Infirmary or 
other facility designed to provide primarily for outpatient care 
of students and institutional personnel, no* financial assistance 
will be provided such project under title IV of the Housing Act 
of 1950 . " 

"Sec, 303, (b) A loan pursuant to this title shall be 
secured In such manner and shall be repaid within such period 
not exceeding fifty years, as may be determined by the Commis- 
sioner; and shall bear Interest (1) a rate determined by the 
Commissioner which shall be not less than a per annum rate that 
1s one-quarter of 1 percentage point above the average annual 
interest rate on all interest-bearing obligations of the United 
States forming a part of the public debt as computed at the end 
of the preceding fiscal year, adjusted to the nearest one- 
eighth of 1 per centum^ or (2) the rate of 3 per centum per 
annum* whichever is the lesser," 



Annual Interest Grants 

"Sec, 306, (a) To assist Institutions of higher education 
and higher education building agencies to reduce the costs of 
borrowing from other sources for the construction of academic 
facilities, the Commissioner may make annual interest grants to 
such institutions and agencies," 

"Sec, 306, (b) Annual Interest grants to an institution 
of higher education or higher education building agency with 
respect to any academic facility shall be made over a fixed 
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period not exceeding forty yearSs and provision for such grants 
shall be embodied In a contract guaranteeing their payment over 
such period. Each such grant shall be In an amount not greater 
than the difference between (1) the average annual debt service 
which would be required to be paids during the life of the loan^ 
on the amount borrowed from other sources for the construction 
of such facllitiest and (2) the average annual debt service 
which the institution would have been required to pay^ during 
the life of the loan, with respect to such amounts 1f the appli- 
cable interest rate were the maximum rate specified in section 
303(b): Pro v1 ded i That the amount on which such grant^is based 
shall be approved by the Secretary," 

"Sec. 306. (e) No annual interest grant pursuant to this 
section shall be made unless the Commissioner finds (1) that 
not less than 10 per centum of the development cost of the fadl 
Ity will be financed from non-Federal sources , (2) that the 
applicant is unable to secure a loan 1n the amount of the loan 
with respect to which the annual interest grant is to be madej 
from other sources upon terms and conditions equally as favor- 
able as the terms and conditions applicable to loans under this 
titles and (3) that the construction will be undertaken in an 
economical manner and that it will not b% of elaborate or extrav 
agant design or materials. For purposes of this section, a loan 
with respect to which an Interest grant Is made under this sec-- 
tlon shall not be considered financing from a non-Federal source 
For purposes of the other provisions of this Act^ such a loan 
shall be considered financing from a non-Federal source*" 



Applications for assistance under both Title I and Title III 
require a considerable amount of precons tructlon planning and 
must be timed to properly fit within your general development 
pi an . 

The physical description of your project contained In your appll 
cation is used along with your general institutional statistics 
for competitive grading of all the applications by the State 
Commission, The fact that the project description (Including 
gross and net square feet) ls used for grading means that you 
are held to the minimum facility described In the appllcationp 
and if after the fact you wish to increase the facility's size, 
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you will not be eligible for additional assistance so care- 
fully think out your application. For example, under the State 
Plan for Title I, the amount and percentage of expansion your 
new project contributes to your total physical plant is com- 
puted and weighed against the other applicant's competing for 
assistance. If you must decrease the project by more than 5 
per cent due to design changes or lack of adequate financing, 
you will probably have to withdraw your application and resub- 
mit one for the next closingi causing you to lose a minimum of 
six months and probably one year. Also, there is no guarantee 
that your application will again be successful as the competi- 
tion will also change over that. time period* 

Under Title III your application must not only contain accurate 
physical descriptions of the project, the proposed fi nanci ng 
must also be described. The language of the enabling leg1sla= 
tion may be a bit confusing but, 1n essence, the procedure Is 
as follows: The^ Office of Education is prepared to help you 
finance the construction of academic facilities. In addition 
to direct grants for a portion of the proposed facility 
(Title I, Sees, 103 & 104), it is prepared to loan you funds 
(Title III) or help you repay loans you have negotiated with 
private lending institutions (Interest Subsidization - Annual 
Interest Grant Program). The Office of Education is obviously 
Interested in helping as many Institutions as It can with its 
allotment of Federal assistance, therefore, the Annual Interest 
Grant Program will probably completely replace the Title III 
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loan program. In fiscal year 1970, e1ghty-s1x Annual Interest 
Grants were approved supporting over $119 million in loanSsand 
in fiscal year 1971, approximately $18 million in grants will 
support over $520 million 1n loans. 

The Annual Interest Grant Program can be used to pay the inter- 
est charges on a loan that falls between 31 per year and the 
rate that the government itself pays for interest-bearing obli- 
gations that form the national debt. For example^ if you 
arrange a thirty year loan for a classroom building at an 
annual rate of B,S% per year, the Annual Interest Grant Program 
would pay the interest charges on the loan between 3% and 8,51, 
Thus the institution has only to pay the principle and 31 per 
year for thirty years. The difference between this arrangement 
and the Title III loan is that the government does not have the 
large sums necessary for the principle so the institution nets 
the same f1 seal as s i stance (a^ 3% loan) but the government's 
exposure is spread over the life" of the project and not at the 
beginning of all the projects* 

From the institution's point of view, the optimum fiscal arrange'- 
ment uses both Title I and Title III (Annual Interest Grant Pro- 
gram) and might be as follows: A hypothetical classroom build- 
ing project costing $1,300,000- could be funded in the follow- 
ing manner - a $400,000- Title I grant (maximum allowable under 
the State Plan), a loan of $770,000- subsidized through the 
Annual Interest Grant Program and $130,000- from the institu- 
tion's resources or a non-subsidized loan* The program 
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constraints of the Annual Interest Grant limit the. Federal par- 
ticipation to 90% of the development costs t therefore^ only a 
loan of $7705000- can be subsidized. However, this package 
presents a f ai rly at tracti ve financing program as the Institu- 
tion can build Its project with minimal cash outlays and an 
extremely advantageous debt service schedule* 

This type of Federal assistance works very well^ however, the 
institution's applications cannot be exploratory in nature. 
The project must be well thought out and alternative financing 
plans as well as cons tructi on pi ans must be available. For 
example. In the hypothetical classroom project, provision must 
be made for an alternate source of funds in the event that the 
application for Title I was not successful or only partially 
successful. Contingency financing should probably be made when 
the large loan is negotiated, Orp if the timing of the appli-^ 
cation is sufficient^ the project may be collapsed to the 
point that the Interest subsidy and the i ns t1 tutlonal resources 
cover the cost of a smaller classroom building* This type of 
adjustment calls for tight design and an expandab 1 e/coll apsi bl e 
building. Or the project may be built as planned with an 
Increased subsidized loan and a supplemental Title I applica- 
tion coul d -provl de the funds for the following fiscal year and 
the increased non-subsidized loan could then be prepayed. 
There are a number of options which should be forecasted and 
planned for.r,-.The Facilities Commission staff In Manchester^ N,H 
and the Office of Education staff in Boston, Mass. are available 
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to you and will provide you with assistance 1n both the plan- 
ning and submission of applications that will best suit your 
needs. 

The other most frequently available source of construction fi- 
nancing is the Department of Housing and Urban Development's 
College Housing Program* There are n direct grants available 
'toder this program* however, direct loans and interest subsidi- 
zation grants are available for the construction of student 
and faculty houslngt dining facilities, student unio^ns and in- 
firmarles. 

New Hampshire is fortunate to have a Department of Housing and 
Urban Development Area Office located in Manchester. The Col- 
lege Housing Program for this region is administered by this are 
office. Applications are submitted In the spring and awards 
are usually made by June 30. 

The College Housing Program is authorl zed under the Housing and 
Urban Development Act of 1968 (Section 1705) which amends 
Title IV of the Housing Act of 1950. The Direct Loan program 
is very similar to Title III of the Higher Education FacllTtles 
Act while Debt Service Grant Program is the College Housing Pro- 
gram's version of the Office of Education's Annual Interest 
Grant Program. 

Applications for College Housing Program assistance are in every 
sense preliminary proposals to H.U.D. and must show the economic 
feasibility of the project as well as the preliminary design of 
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the project* The amount of money available to an institution is 
based on a relatively simple formula: SlsBOO.OO per full-time 
student adjusted by the regional construction cost estimate is 
the maximum borrowing potential of the institution. For example 
if your school reported 1000 full-time students enrolled in- 
September of the year in which you apply for assistance, you 
would be eligible to borrow $ls500sOOO-. However, this must be 
adjusted by the regional construction cost index (for Manchester 
N,H. the index is set at .88) so the $1 , 500 ,000- 1 s reduced to 
$1,320,000-. 

($1 ,500)(i000 full-time studGnts) . ^ . ^ ^. • u 

^ ^ ' ^ ^ - » institution borrow! ng power 

(construction cost index -.88) $1,320,000- 

Institutions are not limited to one application per year, how- 
ever, so more than one project may be proposed during an aca- 
demic or fiscal year. The application (HUD Form 4501) requests 
the normal institutional statistics and an architectural des- 
cription of the project. In addition, a preliminary project 
cost analysis must be provided showing a project development 
line Item budget, unit cost breakdown, and a project develop- 
ment time schedule. A narrative must also accompany the appli- 
cation detailing the effects of the proposed project, the insuf- 
ficencies It will correct or the potential for growth it will 
prov 1 de . 

You will normally apply for a Debt Service Grant (the reasoning 
here being the same as the rationale for the Annual Interest 
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Grant Program, the more schools served with the least amount of 
governmental dollars encumbered) and 1n cases where private cap- 
ital 1s not available or not available at a reasonable rate, 
the Institution may be awarded a direct loan. The Instructions 
accompanying the application and the availability of the College 
Housing Representative attached to the Area Office make the 
application process a relatively simple task. A word of caution 
here the project should be designed so that it Is self-support 
ing and so that the debt service a^s well as the operation of the 
proposed facility can be covered by the revenues the facility 
will generate. The principle and 3 per cent per year must be 
paid back under both programs. 

Although the application Is a preliminary proposal, the project 
must be well thought out, some sort of architectural description 
must be given, short-term and long-term financing plans must be 
described, and evidence of need must be presented. 

The housing study described in a preceding chapter of this manual 
should provide you with all the relevant statistics necessary 
for this project. The pro forma statements described In the pre- 
ceding chapter should also provide the necessary financial Infor- 
mation for this preliminary application especially when they are 
combined with the housing study data. If the application is 
successful, a great deal of detailed financial Information will 
be requested by H.U.D. and those pro forma statements can become 
part of the supplemental financial ipplicatlon. 
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If the preliminary application 1s successful, H.U.D. will In- 
form you that a "fund reservation" has been made and will then 
request detailed legale financial and engineering information. 
The legal and financial information will concern both the pro- 
ject and the institution. The engi nee ring data must show that 
the project is architecturally feasible and that the cost will 
fall within the H,U,D. allowable unit costs. If the supple- 
mental exhibits (legale financial and engineering) receive 
H.U.D* approval, a preliminary loan agreement will be drawn up 
and you will be allowed to produce bid documents for H.U.D. re- 
viiiw and for release to potential bidding contractors* In this 
arrangementj the government is very much involved in the de- 
tailed pre-cons tructlon and financial planning. 

Recentlys H.U.D. has encouraged institutions to construct their 
housing and dining (student union) facilities using the "turn- 
key" development procedures that have been successful from a 
time and cost basis 1n their Public Housing projects* The 
"turnkey" method of construction differs considerably from the 
traditional construction methodology* Tradi ti onal ly ^ an owner 
(institution) retains an architect to design a project, working 
within a set of objectives and finances* When the design is 
complete, contractors are then encouraged to bid on the job and 
hopefully, if the architect has done his job, a bid will be 
forthcoming for the project that falls within the available fi- 
nancing. In this scheme, the owner and the architect work 
closely to design a project which can be built with the availabl 
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dollars but it Is not until the owner has paid eighty (80) per 
cent of the architect's fee and the bids are opened does he 
know if he has a building project. If the bids are too high, 
the project must eithlr be redesigned or cancelled. The design 
phase of the project stretches over many months before the 
owner is certain that construction will actually take place. 

The "turnkey" approach is unique In the fact that the owner 
(Institution) does not retain an architect to custom design the 
proposed facility. The owner requests proposals from firms who 
win both design and construct the project thus no design is 
created that cannot be built within the available budget. 
Mechanically, the owner with the help of an architectural con- 
sultant, articulates the constraints to be placed upon the 
project and then requests proposals from qualified firms for 
the design and construction of the project. 

The constraints usually contain a description of the site that 
is available, the number of beds or capacity of the project, 
the amount of money that 1s available for the project, the 
architectural performance standards (durability of the structure 
quality of fixtures and appliances, ease of service and mainte- 
nance, minimum requirements for room sizes and capacities), 
social program (description of the people using the building, 
e.g., married students with and without children, single grad- 
uate students, etc.) and the development time schedule. 
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The architect/consultant and the Institution review the pro- 
posal and select the proposal that best suits the needs of the 
Institution. The selection process is an analysis of the pro- 
posals from both the engineering point of view as well as the 
financial point of view and the winning proposal may not be 
the proposal with the smallest price tag. The Institution now 
gets the opportunity to review the work of many architects 
(each firm responding to the request for proposals must have an 
architect registered 1n the institution's state) and choose 
the design and delivery system that offers the best value for 
the available dollars. H.U.D. will also assist in this eval- 
uatlon/revlew process* 

The financial exposure to the institution before actual construe 
tion Is obviously reduced using the "turnkey" approach the 
institution does not commit Itself to 80% of the architect's 
fee to determine the feasibility of the projects the time span 
covering the design phase of the project is considerably short- 
ened thus offsetting some of the built-in Inflationary costs 
and the firm who will do the actual construction work will be 
familiar with the project reducing the possl^bllity of design 
oversights which result In costly change orders during the 
course of construction. 

There are some other related benefits of "turnkey" construction 
such as this method^s adaptability to "fast-tracking." "Fast- 
tracking" Is the engineering jargon of designing a project in 
a series of building systems gather than the completed structure 
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so that while the foundation is being poured, for examplep the 
Interior wall panels may still be in the design phase. The 
method is also called phased construction and 1s being experi- 
mented with in the Academic Building Systems (ABS) projects in 
Indiana and California, The Involvement of "turnkey" contrac- 
tors also makes the use of modular or panelized construction a 
more distinct possibility, this type of construction is usually 
less expensive per square foot than the traditional construction 
methods using on-site fabrication. The proposing contractors 
can figure this kind of construction from the onset rather than 
attempting to fit commerci.al ly available panels or units into 
a custom designed package. 

Institutions of higher education can successfully use the "turn- 
key" approach to speed up and reduce the cost of constructions 
however*' the method is not without its pitfalls. Before embark- 
. Ing on a "turnkey" project, be sure to obtain the services of 
an experienced architect/consultant, and to notify H*U,D, on 
your application as a slightly different set of H.U.D, reviews 
^ will be necessary for the project, 

A note on the design of HUD-College Housing Program dormitories- 
due to the changing life styles of today's college students, 
H.U.D, strongly suggests that suite-type accommodations or 
apartments be constructed rather than tradition doubl e- 1 oaded 
corridor, gang bath facilities dormitories. This suggestion is 
based on the i ncreas 1 ng difficulty in filling traditional dorm- 
itory units thus making these types of facilities an unsound 
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financial risk* Apartmants and suite-type acconimodati ons aside 
from student preference patterns are, in many caseSs a better 
investment for institutions. Changing male-female student body 
ratios can be more easily accommodated in the suite or apart- 
ment style living quarters as fewer numbers of students are con 
tained in each module. Traditional dormitories do not readily 
lend themselves to shifting student patterns whereas two contig 
uous suites or apartments may contai n mal e or f emal e students 
without breaching the rules of propriety. Apartments can serve 
both the married and the single student^ as well as the facultys 
and in the event of a serious decline in enrollments be let to 
tenants outside the institution, 

Inci dental ly s the maintenance costs over the life of the build- 
ing is lower for apartments and su1te=type living units than 
traditional dormitories. When students are grouped Into small 
suite-type living units, vandaHsm and willful distructlon; 
decreases and repair charges can be more equitably assigned to 
the tenants in the individual suites. In a dormitory* damage 
to the public areas and maintenance of those areas can become a 
large burden to the institution over the life of the building. 
Apartments offer the same type of student responsibility and 
are probably the most maintenance free* and whatever damage 
occurs has to be the responsibility of the individual tenant. 
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APPLICATION PROCEDURES 

A sequential outUnt for processing a HUD College Housing Sub- 
sidy Grant from submission of the application to the execution 

9. 

of the final grant agreement follows. Individual projects 
may vary from this schedule according to special circumstances 



A. Insti tution submi ts appl icaticn (Form HUD 4501 ) for assist 
ance to HUD Regional Office to establ 1 sh : 

1) Legal eligibnity of the applicant and project (Form 
HUD 4501-3). 

2) Need for the project, 

B. HUD Rep io nal Housing Assistance Offices processes applica - 
tion a n d : 

1) Verifies eligibility and need, 

2) Processes a fund reservation (Form HUD-718) if funds 
are available. (A fund reservation is not a legal 
commitment by HUD^ but an action to reserve funds for 
commitment when the grant is approved.) 

C* Applicant develops its plans for obtaining project finan - 
with, or without^ the assistance of a financial 
advisor. Normally, the applicant and the architect/engin- 
eer will proceed with the construction plans and specifi- 
cations at this time, 

D, Applicant submits to HUD Regional Office : 

1) HUD Concurrence, The applicant must consult with the 
HUD Regional Office prior to soliciting financing 
proposals from private lending institutions. The ap- 
plicant must indicate the manner In which 1t proposes 
to seek the lowest net interest cost reasonably avail- 
able, including the planned method of financings the 
names and addresses of potential lending institutions, 
and the information to be furnished to such institu- 
tions. HUD will review the applicant's plans for ob- 
taining project financing and will offer advice when 
necessary. 

2) Justification for any deviations from HUD policies 
and procedures specified herein, 
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3) Proposed contract for financial advisor^ 1f such an 
advisor 1s employed. 

4) Tentative project schedule (1,e., dates for bidding 
on construction contract and for obtaining loan 
funds ) . 

5) Proposed interim construction or short term financing 
pi an 5 if requ1 red , 

E. HUD Regional Office reviews the applicant's plans for ob- 
taining project financing; verifies the financial and 
legal ability of the applicant to borrow for the project; 
and consults with the applicant to Insure that all of the 
objectives stated herein will be met. Normally^ this 
will involve a meeting in the HUD Regional Office, 

HUD Regional Office concurs in applicant's plans for ob- 
taining project financing (see Note under Step K below). 

G. Applicant (or Financial Advisor) invites bids or loan 
proposals from"^¥n potential lenders 1n accordance with 
the HUD approved plan for obtaining project financing, 

H . A pplicant (or Financial Advisor) reviews all loan pro - 
posals ; computes and makes a tabulation of effective net 
interest costs of all loan proposals; makes recommenda-- 
tions on acceptance or rejection of proposal containing 
lowest net interest cost; and submits certified copy of 
tabulation and recommendations. The applicant must also 
submit to HUDs an outline of the steps taken to obtain^ 
the lowest net interest cost, 

I . HUD reviews applicant's recommendations and supporting 
information and requests changes or provided the net 

i nterest cost does not exceed the rate orf^ishi ch the fund 
reservation was based authorizes applicant to close the 
private loan after execution of Grant Agreement, In 
the event that the Interest rate used in establishing 
the fund reserva t1 on Is exceeded^ the Regional Of f i ee 
shall submit all proposals for project financing, to- 
gether with recommendations s to the Central Office con- 
currence, the Regional Office shall authorize the appli- 
cant to close the private loan after execution of the 
Grant Agreement, 

J, HUD prepares Project Summary and Approval p Form HUD- 
45285 (approved project cost budget), 

K, Grant Agreement prepared and executed ^ HUD prepares; 
HUD and grantee execute, (Note: Steps J and K may 
follow Step F, if necessary, to obtain loan proposals.) 
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L. Applicant advertises for construction bids on HUD 
approved plans and specifications* 

M. HUD reviews construction bids and concurs in the award 
to the lowest bidder. 

N. Applicant closes private loan and advises HUD. 

0. Appl i cant awa rds cons tructi on contract to low bidder* 

P. HUD recomputes grant amount based on actual lowest 

effective net interest cost and any revisions to approved 
project cost estimates and adjusts grant amount^ if 
necessary * 

Q . Project costs are audited by HUD at conclusion of con - 
struction or a certificate in lieu of audit (Form HUD- 
4526) is s ubmitted by the applicant to establish final 
eligible project cost. As soon as HUD determines the 
final eligible project costs HUD prepares re vised pro- 
ject summary, if necessary, and an amendatory grant 
agreement If there is a change in the grant amount* 



The programs described in detail above are the major source of 
federal funds for college construction. There are, however, 
some 200 potential sources of funds in the federal establishment 
for construction programs or programs related to construction* 
In addition, some foundations have made substantial funds avail- 
able to colleges for construction In the past, although the 
amounts distributed for this purpose iu «cent years has declined. 
Your Development Office will have, or can have with a bit of 
research, program citations which should be explored when re- 
viewing possible f ede ra 1 or p ri va te so u' :es of const ruction mon- 
i es . For all practical purposes, howevf , the programs described 
above contribute by far the most dollars to college construction 
and should be checked out first* 
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THE COLLEGE AND THE ARCHITECT 



Just as an Institution turns to a lawyer to assist it 1n Its 
contractural work* so a college must turn to an architect for 
direction and assistance in planning and executing a building 
project. He Is the one professional whose training and gifts 
combine the practical and the artistic. At best, architecture 
is a difficult art. It deals with materials^ money, time and 
diverse personalities. Out of this, if successful, a practical 
yet artistic structure will hopefully emerge. The better It 
functions and the more it enhances the life of the college, the 
more successful is the architect and his work. 

The college should have a definite set of goals that the archi- 
tect can identify and express in tangible form (see chapter on 
Planning), A building program and ultimately the building It- 
self should grow out of a philosophy or a set of goals. If 
there are no goals or building program, then the fundamental 
image and goals of the specific project must be defined by the 
college administration as they work with thai r archi tect , If 
not, the architect will have to assume what Is lacking. 

What does the architect look for once he Is retained by the col 
lege? The architect seeks to understand the guiding philosophy 
of the college. He will probe for more specific information 
about the project. He expects that the college will have pre- 
pared for the project by compiling a building programi stating 
its needs in some detail. He also expects the college to have 
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some initial budget guidelines. To the extent that these exist, 
the architect accepts and reacts to them. If they do not exist 
or are only, in partial forms he must work with the college to 
supply them. 

The college that foresees years of active change and growth can 
prepare itself by assigning the task of long-range^ physi cal 
planning to a Director of Development, The existence of such a 
person serves to focus attention on this important planning func- 
tion. 

As he assists the college in the formulation of a program^ the 
Director of Development also can assist the architect and other 
consultants by acting as the college's representative for their 
detailed questions on a day-to-day basis. In the absence of 
such a person^ someone must be assigned the task of working with 
the architect in developing the detailed program. 

Before the architect is selected, the college must first decide. 
How is he to be selected and Who is to do the selecting? Gen- 
erally* an Architectural Selection Committee is appointed. It 
should be small and appropriate, broadTy representative of 
administration, faculty, alumni s and students. 

With the selection of the architect the work of the Architect- 
ural Selection Committee is done, although this committee may 
carry on and become the Building Committee, This committee is 
responsible for representing the college and working with the 
architect until completion of the project. There should be 
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continuity between th.eie' commi ttees by retaining much of the 
same membership^ for obvious reasons. Ideally^ the Building 
Committee should be composed of men of broad general background. 
Committees that include technical persons such as contractors 
or engineers often flounder through professional conflicts and 
conflicting professional points of view. The selection of the 
chairman of a Building Committee is most important. He must be 
a skillful negotiator, a broadly oriented generalist, rather 
than a technician in short, a diplomat. He should be vested 
with sufficient authority to do the job] 

Building a building is not a short process, it is lengthy, A 
college's association with its architect will last over a period 
of years. Therefore, great emphasis must be placed upon mutual 
compa tabi 1 i ty . From a group of equal, techni cally- prof i ci en t 
peers a college should select the architect who seems most sym- 
pathetic to their needs, and with whom they feel they can work 
bes t , 

How do we assemble that list of architects from which to make 
the final selection? There are a variety of ways: Find out who 
was the architect for that building that you admired so; talk to 
other administrators for thei r^experi ences . Usuallyj a list of 
ten or so architects, longer if necessary, can be compiled al- 
though that is more than sufficient. Initially from the list of 
ten to twelve architects, five or six can be quickly selected 
for a first interview. Usually one person will stand out as the 
right architect for a particular client. It is important to 
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visit his projects, not just look at the glossy photographs^ 
If there are two who seem equally good* a final interview can 
be held. They may be asked to prepare proposals for their ser- 
vices to assist the committee in making its selection. Give 
consideration to the one who addresses himself to your problems 
and not just displays his own work. 

To avoid confusions do not talk to too many architects. It may 
be helpful to plan for the initial screening via brochures or 
written proposals. Concentrate on the individual architects not 
just the firm* An important question isi "Will the Principals 
of the firm actuairy be involved,?" Know exactly who you are 
getting. Since an architect must play a variety of roles, seek 
one who has broad Involvements in all phases of the work, not 
just des 1 gnab 1 1 1 ty alone. 

An open, receptive. Intelligent individual would seem to be a 
good choice. Check his references* Visit his completed projects 
Talk to his clients. It Is important to know the man you are 
proposing to contract with* This may also apply to the key 
members of his staff assigned to work on your project* It may 
be advisable also to check the references of his engineering 
consultants. This would be particularly important if some 
special engineering services are involved in the project. 

In spite of "turnkeys," modular construction and other recent 
developments, most building projects last for years! This is 
truei particularly, if you Include the time and effort spent on 
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the part of the institution In planning its projects before an 
architect is hired and the project is put into execution. For 
the average projects an architect will spend anywhere from six 
months to one year in planning and producing the final contract 
documents. The average contractor will spend anywhere from six 
months to two years, depending upon its sizet in constructing 
the building. 

Careful scheduling can reduce this time period somewhat* Lack 
of scheduling can guarantee Its extension. The college and the 
architect should jointly agree on a timetable at the outset of 
the project, and review it periodically. If the schedule is 
tight, critical events can be spotted ahead of time and deci- 
sions made so the work will proceed on schedule. Scheduling 
can be as simple or as sophisticated as required. Scheduling 
is a mutual task, just as the architect 1^ obligated to do his 
work within the time mutually agreed to, so Is the college obli- 
gated to make its key decisions as and whey they are required. 

The architect's basic services^ as outlined by the American In- 
stitute of Architects in their Statement of Professional Ser - 
vi ces , Includes the following: 

1 . The Schematic Design Phase 

This Includes conferences with the owners after which the 
architect analyzes the project requirements and prepares 
schematic design studies. These consist of drawings arid 
other documents illustrating the initial development of 
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the project for approval by the owner. Upon approval , of 
the schematic design by the owner^ and the submission by 
the architect of a statement of Probable Construction Cost 
based on current unit costs, this phase of service Is com- 
pi ete . 

The Design Development Phase 

Included is the development from the approved Schematic 
Design Studies of more detailed drawings and other data 
covering building appearance and structures mechanical and 
electrical systems materials and, such other essentials as 
may be appropriate* Included 1s the submission of a further 
Statement of Probable Construction Cost, Upon approval of 
the Design Development Documents by the owner* this phase 
of service is complete. 
The Construction Phase 

This phase includes the preparation of working drawings 
and specifications based upon the approved design develop- 
ment documents* describing in technical language the work 
to be done and the materials and equlpmentp workmanshipi 
f i ni shes requi red for archi tectural , structural * mechani cal 
and electrical work* integrating site work and service con- 
nected or other special equipment* 

During this phase the architect will also assist in the 
preparation of bidding information* proposal and contract 
forms, and Conditions of the Contract* covering responsi- 
bilities of the parties involvedj he will also advise the 
owner of any adjustments to previous Statements of 
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Probable Construction Cost* 

During this phase no essential change from the approved 
Design Developinent Documents should be made without the 
written agreement of the ownert with any indicated changes 
in construction cost being mutually understood. Upon com- 
pletion of the Contract Working Drawings, Specifications 
and Bidding DocumentSt this phase of the architect's ser- 
vices are complete. 
The Bidding or Negotiation Phase 

Included is advice on the qualifications of prospective 
bidders if bidding 1s by invitation^ and assistance to the 
owner in obtaining bids or negotiating proposals^ and 1n 
the award of the construction contract. 

The Construction Phase - Administration of the Construction 
Con t ra c t 

Included are the following: 

Preparation of necessary supplementary drawings. 

The review of fabricator's and supplier's shop draw- 
ings; of the contractor's schedule of values and his 
construction schedulej of materials and samples and 
equipment and tests thereof. 

General Administration of the construction contract 
including periodic visits to the site to review the 
progressand quality of work and^in general, to 
determine If the work Is proceeding in accordance 
with the Contract Documents, 

Checking the contractor's Applications for Payment 
and determining the amounts owing to the contractor, 
and issuing Certificates of Payment in such amounts. 

The preparation of Change Orders covering changes in 
the work approved by the owner. 
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Determination of the Date of Substantial Completion 
and Final Completions receiving and forwarding to 
the owner the specified written guarantees assembled 
by the contractor; and the issuance of the Final 
Certi f 1 ca te for Payment , 

Please note that the architect does not "supervise" the work* 
but based on his on-site observations, he endeavors to guard 
the owner against defects and deficiencies 1n the work of the 
contractor. The contractor and not the architect 1s solely 
responsible for construction means^ methods^ procedures, and 
safety precautions. The architect Is not responsible for the 
contractor's failure to carry out the work In accordance with 
the Contract Documents, If full-time project representation is 
required, and this is advisable on larger projects^ a construc- 
tion manager 1s usually hired by the college to work with the 
architect, (See Project Management Chapter,) 

The architect's fee is usually a substantial one. It should be 

generally within the range of the recommended State Society of 

Architects Fee Schedule* Rather than seek a lower fee^ it would 

be better to recognize his costSs pay the normal fee* and demand 

the highest standard of performance* The actual contractual 

arrangements between client and architect will vary with the 

scope and complexity of the job. There are three principal 

methods of compensati on : 

The first 1s the Percentage of Project Construction Cost , 
Under this method payment for basic servjces is a per- 
centage of project construction cost, ' The construction 
cost for the purposes of computing the architect's fee ^ 
does not include fees* cost of land or other costs which 
are the direct responsibility of the owner. Projects are 
usually divided Into different groups according to their 
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complexity and size with a schedule of compensation for 
each group based upon construction cost. 



A second method of compensation is a paymen 
of Direct Personnel Expense , This type of a 
particularly useful when the scope of the p 
be fully defined, or when unusual procedure 
ning and awarding of construction contracts 
or where partial professional services are 
The architect is paid the payroll cost of t 
sonnel working on the project increased by 
which covers his indirect expenses , overhea 
Reimbursable expenses are in addition to th 
covering technical personnel, A limit or " 
may be mutually agreed in total. 



t of Multiple 
greement is 
roject cannot 
s for plan- 
are expected * 
requi red , 
echnical per- 
an amount 
d and profit, 
e payments 
ups et " amount 



A third method of compensation is the Professional Fee 
P 1 us Expenses > This provides a variation on the method 
described "above , The ownffr and architect determine a 
lump sum fee for the architect's professional experience 
and availability of organization. The architect is also 
paid the payroll cost of technical personnel working on 
the project. Increased by an amount which covers his in- 
direct expenses and overhead. 

Payments are generally made monthly as the work progresses, \ 
Where a Percentage of Project Construction Cost is the method 
of compensation, payments are made monthly against the various 
phases of the architect's work. These are- 
Schematic Design Phase 151 
Design Development Phase 351 
Construction Documents Phase 751 
Bidding or Negotiation Phase BO I 
Construction Phase 1001 

While many laymen do not feel themselves competent to criticise 
an architect's design, nearly everyone has some strong feelings 
regarding budgets and costs. During the programming phase, the 
institution needs to accurately assess what it can spend in 
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capital outlay for a given project. This should be in general 
terms onlyj for the final detailed project budget should be 
arrived at in consultation with the architect. (See Chapter 
on Financial Analyses.) 

In the preparation of the preliminary budget, a complete list- 
ing should be made of all the items that are involved in the 
project. These include* 

1, Construction Costs 

a ) Si te development 5 i ncludi ng : 
u ti 1 i ti es 5 1 ands capi ng ^ roads , 

wal ks ^ e tc , 

/ ____ 

b) Cost of building construction: 
Normally method of estimating 
preliminary costs is to calcu- 
late area or volume and multi- 
ply by a unit cost, ____ 



c) Special or built-in equipments 
not normally a part of the 
general building contract. 

d) Subtotals building costs 
Project Subtotal : 

Fees and Permits 

a) Architect and Engineers 

b) Special consultants: site, 
programmi ng , 1 and s cape , 
inter iorSs acoustic^ graph ics, 
traffic engineers^ etc, 

c) Legal fees 

d) Survey of site 

e) Soils and materials testing 
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f) 

g) 



Clerk-of- the-Works 
Subtotal Fees : 
Project Subtotal : 



3. Furniture^ Fixtures and Equipment 
(this can be anywhere between 
10-TS% of construction costs) 



4, Estimated Project Cost 



5. Budget Contingency, 10 per cent 
(Item 4) 



6. Probable Project Cost 
(Total 4 and 5) 



7, Interest and Financing 
Charges on (6) 



8, Total Estimated Project 
Construction Cost 



9. Cost of Site Acquisition 



10. Total Estimated Project Cost 



11* Projections for Inflation 
@ % per year 



This is a sketch of the normal components of a "project 
budget." This rather formidable list of costs serves as an 
illustration that the actual "bricks and mortar" costs are 
often only 50-70 per cent of the total project cost» If a ten- 
tative budget is established before the architect 1s hired, 1t 
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should be reviewed at once with him. There should be a mutual 
agreement on the budget with the achitect before he begins his 
work. This will avoid many unfortunate incidents later, where 
either pjTt^, may suddenly; realize that there was an earlier 
misunderstanding as to what something was going to cost. As 
In most things in life, an early and continuous and open con- 
tract will prevent many misunderstandings. 

Once the initial project scope and budget have been established, 
the architect begins his work* This is generally divided into 
a series of distinct phases^ as is reflected in the AIA S tand - 
ard Form of Agreement Between Owner and Architect , During the 
first three phases of his work the Schematic, Design, and 
Working Drawings phases he is obligated to provide estimates 
of probable costs of construction. The architect generally 
does this by the area or volume method. 

The 1 ns t1 tution woul d be well advised to require, and pay for 
a professional estimate of the probable cost of the project, 
as a supplement to the architect's estimate* This is money 
well spent and an analysis of these detailed estimates can sug* 
gest where savings can be made if this seems warranted. Some 
architects obtain an independent estimate of costs at each of 
the three phases* This provides them with a valuable check 
and assures the owner that due care is being exercised. The 
architect is usually responsible for his performance within a 
specific budget, and this procedure helps each of the parties 
understand the exact scope of the project costs. 
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A series of timely cost estimates, carefuny revised through- 
out the preliminary phases of the architect's work is the best 
method of cost control* This should preclude the necessity 
for major surgery that Is often exercised when the bids come 
too high. This sort of drastic reduction often acts to the 
long-term detriment of the school* the educational program that 
the building was to serve, and may, 1n some Instances, void the 
goal that was to be achieved by the construction of the build- 
ing In the first place. 

There are construction management services that appear r f ^ f 
major advantages In cost savings through certain kinds of pro- 
ject management. For the smaller building program their ser- 
vices often are not warranted* Essentially, they are duplica- 
ting the functions that the architect has been hired to per- 
form. Like the architect, their background should be carefully 
checked and their methods of management, as well as their staff 
should be carefully weighed. 

The construction manager should be employed at the programming 
stage of a project in order to permit him to work with the 
architect in developing the requirements that will govern the 
design of the project and the project budget. The employment 
of the construction manager after the completion of the project 
design is not recommended because his effect on the total pro- 
ject cost at this place in time will be minimized. Even though 
a construction manager may be able to reduce the cost of the 
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project through his capability of preparing bid packages as 
well as of managing the construction effort^ the substantial 
cost savings will only be achieved during the design phase. 
The most appropriate time for selection of the construction 
manager is simultaneously with the selection of the project 
architect at the time the decision to undertake the project 
is made. Negotiated fi xed-fee contracts are the preferred 
contract type for construction management. The fees paid for 
construct i on management servi ces can be expected to" range 
from two to five per cent and will vary Inversely with the 
size, and proportionately to the complexltyi of the project. 



INNOVATION IN DESIGN 



Two cliches are constantly being used In the architectural 
field: Cliche No* 1; All buildings must be user-oriented; 
Cliche No* 2: Form must follow function. There is no disputing 
the validity of these concepts. Obviously, if a beautiful build 
ing is created out of context with those who use it (faculty 
office so small that he cannot advise students; secretary who's 
desk must face only an easterly or westerly window, etc) it 
win be Ineffective. Obvlouslys too, the building must have a 
close fit to the activities anticipated to go on within it 
(expensive wet labs where computer simulation of experiments is 
widespread, for example) it will be inefficient. 

We all like to think we are creative, especially as we approach 
building design. In a fantastic number of cases, however, 
creativity is no more extensive than minor adaptation of pre- 
viously achieved solutions. The greatest barriers to creativity 
are: 1) lack of comprehensive information on user needs, and 
2) lack of perceptual horizons broad enough to consider truly 
radical alternatives before settling on THE approach. This 
section is devoted to considerations on how to overcome these 
barriers and to introduce creativity in the planning process. 

First, let's examine the planning process by which initial in- 
puts are gathered. Generallyi we make use of committees. On 
some campuses there is one Building Committee that meets to 
work on all building plans* Thf ^roup remains essentially the 
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same over time and while it appears to be representative of 
campus constituencies (trustees^ admi ni s trators ^ faculty and 
deans) it is normally narrowly constituted* This is a pragmatic 
approach since the group gains in experience each time it works 
on a buildings it has the elements of at least being represent 
tative, and the group remains of a manageable size. Unfortun- 
ately* no small group can be truly representatives therefore^ a 
great many vital ideas remain still'-borns invisible. Another 
committee approach is to name a building committee for each sep- 
arate new facility. This allows proportionately greater repre- 
sentation from the basic user groups while maintaining the 
advantages of the committee structure mentioned above. While 
total group experience doesn't groWs a small cadre of adminis- 
trators generally have a seat on all such committees thereby 
providing experience and continuity, Agains however^ the repre- 
sentation factor is limited to some extent. 



If we are seriously concerned by user needs and therefore desir^ 
ous of having broad representation in the planning process^ what 
are some approaches we can take? Among the possibilities are: 

1, Town-forum or suggestion box approach . All 
interested persons have an opportunity to make 
inputs. Generally^ however ^ only strongly 
motivated negative or positive -- persons 
become involvedi thus not ensuring truly 
diverse inputs leading to polarization, 

2. Professional behavioral studi es , This is a 
cos tly process s but many institu t i o n s and 
architects are making more and more use of 
behavioral studies. Justifying the cost on 

Z the^basis of better facility use in the end, 
Intel^views, ques ti onnai res s and observation 
techniques are employed to obtain a thorough 
analysis of needs (actual and perceived) 
and desires of user groups* 
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3- Surveys , Planning committees structure a ques- 
tionnaire to be" given to user groups and report 
tabulated responses* Generally^ these question- 
naires are narrowly and unprof ess i onal ly con- 
structed and administered, frequently to the 
point where the only outcome 1s to validate the 
committee's own thinking process (it should be 
pointed out that although this occurs frequently, 
it most often is an unconscious act). 

4. Delphi method . Perhaps the most effective and 
easl ly adm1 ni s tered tool for determi ni ng group 
consensus is the use of a technique developed 
by RAND Corp, originally for technological 
long-range forecasting- Called Delphi ^ the 
method does not depend on normal sta ti s ti cal 
sampling methodology and the questionnaires used 
are derived from the panel group itself by use 
of content analysis. The tool can be used for 
forecasting (necessary long-range planning in-- 
puts), value analysis (necessary for quality 
and communication inputs), objective articula- 
tion (both for long-range and short-range program 
planning inputs)i and for consensus formation 
(agreement/disagreement intensities on items). 
Use of the technique allows everyone an equal 
opportunity to make significant planning contri- 
butions, without elaborate or expens 1 ve feedback 
and processing delays. (See bibliography*) 

By use of one or more of the above techniques^ strong patterns 

of user needs can be determined and program planning inputs can 

be arrived at without undue delay caused by "semantic noise" or 

political obfuscation. Next we must consider expanding the per- 

ceptual horizons of our planning committeei in order to ensure 

that a broad continuum of alternative solutions are properly 

considered rather than merely rubber-stamping a project design. 

As humans we all have a tendency to look backwards 1n attempting 
to consider the future* For example* it has been said that the 
North Atlantic Treaty Organization was established following 
World War II In order that we could properly fight World War II 
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if it should ever occur again* We build fixed, elaborate wet 
labs extensively in science buildings^ yet we forget that com- 
puters can simulate most of these experiments and provide a 
greater range of al terna ti yes , and when physical experimenta- 
tion is necessary experiments can easily be handled in scaled- 
down processes making use of portable equipment. By taking the 
wet lab approach^ 1t is possible that we are designing a science 
facility to better teach our students chemistry should they ever 
need to learn pre^l940 chemistry. 

As humans we are also victims of a fairly rigid mental set. For 
example, a man who has been Imprisoned over a period of years 
in a cell 15 paces by 15 paces willp upon release from imprison- 
ment, be seen to pace 15 by 15 even though he Is in a large 
spacial environment, such as a living room or ballroom. All of 
us pace "15 by 15" when confronted by problems at one time or 
another, Double-^loaded corridors in dormitories, blackboards 
in theaters, Georgian exteriors on ultra-modern internal facili- 
ties, window, bricks^ doors, and so forth are among examples of 
our s tra 1 gh t- 1 1 ne thinking processes. 

The first element In approaching our building solution creatively 
(and adherring to the "form follows function" rule) is to indeed 
know what program or programs are to go on in the facility. 
This is detailed program planning. What are the educational 
objectives of the program and what are the resource requirements 
(in things not dollars) necessary to meet those objectives best? 
Wha t 1 s the program 's strategy (high-technology, Independent 
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studyp close personal student/ teacher 1 nteracti on *etc • ) ? When 
we know thtse basic building blocksp we can begin to play with 
them, arranging and re-arranging them into myriads of patterns. 
At this point do not interject "reality" cost constraints, etc. 
into the discussion. Allow the planning committee to free- 
wheel with the building blocks of the program that have been 
articulated. The range of alternatives should extend from 
achieving program objectives through the use of no additional, 
new facilities to possibly abandoning the old campus and building 
a total new one. The process here is that of group "gaming out" 
of possible models to follow. At right Is a conceptual model 
for completely changing a campus^ a series of such models should 
be grappled with by the planning team. To use such models for 
perception expansion^ give planning members copies of some 
models for discussion, work through each model filling it out In. 
as much detail as possible; as particularly interesting Ideas 
occur jot them down on paper easel for later "real" use. When 
interest wanes on any particular model, go on to another. 

Encourage team members to generate their own models for group 
consideration* Benefits of this process include team building 
in a constructive, critical mode (no one can make a negative 
comment without also providing a positive contribution); loss 
of inhibitions in proposing ideas no matter how unusual^ a sense 
of consensus among planners concerning global objectives, and a 
reservoir of ideas for inclusion in formulating the institution's 
own model , 
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6. 

MODEL: INVISIBLE, DISPOSABLE, TRAVELING COLLEGE 



It is possible to teach thousands of students with a very 
smalls perinanent facility for administration, instruc- 
tional materials, and some high technology Instructional 
space* The campus: space at an airport, factory, store- 
front, hotel suite, or mobile units* The college would 
use community materials and facilities an aerospace 
company's numerical control mechanisms, an electronic 
company's labs, a construction company's heavy equipment. 
In return, the college would look for and provide services 
that are needed In the community staff a day^care 
canter, man hot-lines for a crisis center, provide para- 
medical aid at hospitals. 

As part of this model, youth hostels could be created as 
outposts of the college. Their resident manager could 
be a student who 1s studying logistics or who must be in 
the location to do Independent study. The hostel would pro 
vide discussion space, a computer terminal, supplies for 
minicourses, a learning resource room, and faculty loca- 
tions. Hostels would be located to correspond with areas 
of study and would be open night and day. 

The permanent central facility would service mobile units, 
provide teaching materials on demand, act as a scheduling 
center, answer questions by radio or video, and generally 
stimulate and service all outlying units, fixed or mobile. 
Commercial enterprises could be given space at a central 
location in return f or i ns true t1 on of students. Any single 
units of the college could be discontinued and re-formed 
at any time. 

A collegium of from 50 to 150 individuals (students, 
faculty, experts) could be formed in any subject area which 
can be communicated by mail , a udi o-cassette or telephone 
either spontaneously or at predetermined times. The infor- 
mation and acquaintance network of each student and pro- 
fessor would expand geometrically, contributing expertise 
from around the nation and the world. The system is inex- 
pensive and can change as needs change. 

This model has implications for savings in capital invest- 
ment for construction and for attracting faculty and stu- 
dents who are widely separated by geography, 
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Another way to achieve initially some of the same creative objec- 
tives would be to introduce a problem-solving exercise. For 
example, break your planning team into smaller groups* Provide 
these groups with a box of Tinker-^Toys each. Allow the groups 
to examine the Tinker-Toys for a time and then replace them in 
the box.-^N give the teams the same objective (problem): 
Build the tallest self-supporting structure possible from among 
the materials in your box of Tinker-Toys in 10 minutes. There 
are dozens of ways to approach solution, and to win the game, but 
the team simply stringing the materials together and hanging the 
structure from a ceiling fixture is exhibiting the pure elements 
of creative problem-solving they have broken through a per- 
ceptual barrier. Most other solutions will be s trai ght- 1 i ne 
th Inking app roaches. 

After creative program planning has been achieved (the why of a 
building) it is time for the team to use their newly gained 
creative abilities on the building Itself. Ask the team to 
define a building. According to Webster^s di ct1 onary' " * . * a 
building is the general term applied to a fixed construction 
with walls and a roof,.," Is this or similar permutation of 
definition sufficient for your program planning purposes? Is 
a plastic bubble fixed in place over a park a classroom building? 
Is a structure of steel girders capable of housing dozens of 
mobile units in five stories an office building? It has no 
walls,' no roof. Again the effort is to allow for a truly wide 
variety of architectural solutions to our program needs, 
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In this way the building (foriti) will Indeid follow program (func 
tion). Now 1s the time for the team to review some of the pos- 
sibilities available to them In construction? after all we are 
building a structure for tomorrow and construction techniques 
have grown widely. 

First, let*s look at the basic building blocks with which design 
ers may work: design concepts. No matter the project^ these 
design concepts will enter Into any phase of thinking about your 
project. 

ACADEMIC PROGRAMS 

Earlier in the planning process you will have derived several 
critical elements regarding your acadeinic programs to be housed 
by the facility under consideration. In this process you will 
have discovered that academic programs are generally structured 
about essentially one of two basic orientations: function orl- 
ented or discipline oriented. In the case of academic programs 
that are structured around a functional orientation, facilities 
are grouped according to their specific uses (e.g. laboratories 
grouped in one area^ classrooms grouped in another-). A disci- 
pline oriented plan groups facilities according to the colleges 
they serve (e.g. the College of Liberal Arts would find all Its 
classrooms^ faculty offices, laboratories , etc. In a single 
area). You will next want to consider whether the type of 
building under consideration is for common use (student unionSs 
book storess etc.) and whether a centralized or . decen tral 1 zed 
function is necessary; you will also be considering whether 1t 
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is a support function (housing, greensward, utnities). All of 
these building blocks are important In considering facilities 
1 ocatlons . 

CIRCULATION 

wni the building be involved in a high traffic flow (and traf- 
fic flow Involves pedestrians as well as autoniobi 1 es )? Is the 
campus pro automobile? Circulation Internally also Involves 
the horizontal i ty or verticality of the building. A ten-story 
building and a 200 foot long building of one story may take the, 
same "commuting" time, but traffic congestion may occur 1n 
radically different places. 

B UILDING DENSITY 

Consider your policy decisions with respect to the direction In 
which a campus will grow. Selection of either a vertical or 
horizontal theme will have an effect on the coverage and bulk or 
spacing of buildings (and necessary traffic support facilities). 

INTANGIBLES 

You will want to consider flexibility ("the capability of 
responding or conforming to changing or new situations") and 
expansion ("the ability to accommodate growth") in your design. 
How important are they? What priority do they have in your plan? 
You win also want to consider the aesthetics of any design also. 
Is it attractive? Does It suit the institutional personality? 
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Obviously, the permutations of these basic design concept bl ocks 
are numerous all will play a role in creative design. 

Next, let*s turn to some radical building solutions which might 

be considered. Again, these are included in the manual only to 

expand perceptions of possibilities which may or do exist for 
potential adaptation on your campus. 

COLLEGE IN THE CITY 

"Instead of building scam'c plants like Dartmouth » " says Detroit 
architect Peter Tarapata In the September 1971 Issue of Col 1 ege 
& University Business , "architects will be building colleges in 
the cities. They will be of good size, but the cost of land 
will be very high, thus necessitating high-rise type buildings." 
Thus approach entails the design of an integrated campus 1n the 
city, another approach that is possible -- if cities are seen 
as where the action is, and there is some doubt -- would be to 
merely rent or purchase urban locations scattered all over; 
remodeling and renovation would be the capital costs. 

COLLEGE AND THE ENVIRONMENT 

"As the barrage of problems of the world increases on the indi- 
vidual, says Seattle architect Bill Bain, It will be the archi- 
tects' duty to create a contrast a simple, functional design 
complemented by skillful landscaping." Almost as a return to 
the past, in the future the total outside environment may be 
more 1 mportant than the buildings themselves. 

146 

131. 



COLLEGE AND ELECTRONICS 

Extensive utilization of electronic cominuni cati o n equipment 
radiOs telephone^ vldeo^ computer makes for radically differ- 
ent space utilization loads and space configurations* 

COLLESE UNDER ONE ROOF 

The U.S* Pavilion at Expo 70 in Osaka, Japan, was a space 465 
feet long and 264 feet wide which did not require a single 
structural column to support the translucent roof. This was 
accomplished by using an a1r supported structure. A slightly 
higher air pressure inside the building carries all the loads 
that would normally be supported by massive columns, beams and 
arches. Such an enclosure can easily be made to cover a space 
a mile wide or five miles wide without significantly Increasing 
the weight of the structure or the cost per square foot of area 
enclosed, 

A second approach to putting a college under one roof is the 
so-called megas tructure , one large al 1 -encompassi ng building 
generally constructed with traditional materials. More and more 
shopping centers are being constructed in this fashion 
Woodfield in a Chicago suburb covers some 230 stores and shops 
under one roof --^ . 

MODULAR CONSTRUCTION 

It is possible now to purchase separate major components of a 
building and piece them together In any confi guration you please 
Another possibility Is using mobile-home like structures and 
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arrange them 1n a high-rise garage-like structure in any con- 
figuration you choose, 

DISPOSABLE CAMPUSES 

Some institutions are finding it desirable to create inexpensive 
buildings with a short-range obsolescence built into them it 
certainly gets around the "flexibility" problem^ but it fre- 
quently creates expensive maintenance problems. 

This 1s only a partial Ustingi but a little research and discus- 
sion will open up a bright range of possibles for consideration. 

One last note on creativity best utilization of committee 
time. Frequently, our committee is faced with the task of doing 
detailed work* work normally assigned to a staff- Because of 
this work load^ the planning committee is never allowed the lux- 
ury of using some of the creative activities mentioned above. 
At the same time^ because there are so many different studies to 
perform and questions to be answered* the committee is forced to 
make reports which are not as detailed as would be desirable* 

Why must a committee be looked at as a finite structure, incap- 
able of producing beyond its limited resources? Is this detailed 
investigation a logical load for the committee to assume in the 
first place? We can take an approach which assumes a planning 
committee that must do these studies * however, the group does not 
have to work on the same problems together. One approach would 
be to appoint Task Forces to study separately each area of ' \ 
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investigation, with a planning committee member acting as chair- 
man of each Task Force. Now we can add Internal staff with re- 
quired skills to each specific Task Force» when its study is 
complete the Task Force self-destructs and new ones take the 
place of old ones. This allows for greater utilization of In- 
ternal professional skills (mathemati c1 ans 5 soci ologi sts , psychol-^ 
ogistSi etc) which might otherwise be costly or not used, and it 
also provides for a meaningful participation format for larger 
numbers of people without the onus of being assigned to yet 
another committee in perpetuity. Flnallys the process is dynamic 
and unlike most committee assignments in the problem-oriented 
task force approach participants can see the outcomes of their 
deliberations. 
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ACADEMIC HARD HATS: PROJECT MANAGEMENT SYSTEMS 



All of the efforts described thus far planning^ organizing, 
scheduling are all preparatory to the actual implementation 
of a building project. Each and every one of the preceding 
steps are necessary preludes to putting a spade into the ground; 
they significantly Increase the likelihood of having made cor- 
rect decisions^ facilitating actual construction. It is now time 
to again plan, organize and schedule^ this time specifically for 
the purpose of construction. While any set of words might ade- 
quately describe the procesSj we will use the term "project man- 
agement." 

There are many ways of approaching construction management: 
1) let the architect do it, 2) let the contractor do it, 
3) let a committee oversee it, 4) hire a specialist for the 
project's duration 1n-house, 5) create a project management 
team, or 6) do nothing at all. It is the advice of this manual 
to Indeed create a project management team within the development 
office purview. The common characteristics of this approach are: 

1, development of the construction concept concurrently 
with development of the design concept; 

2, continuous cost estimation (related to market place 
conditions; and 

3, site supervision of construction all in the hands 
of an institution employed construction manager. 

The Intent of this approach is to greatly reduce facility deliv- 
ery time by phasing together the design and construction phases 
of the project. Even when such phasing does not occur, the 
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benefits of site managership in the hands of an institutional 
employee if qualified have been found to be successful , 
especlany If a team approach 1s used. 



The pay-offs for the use of a tight management team approach t 

construction are well cited in " Const ruct ion Management/ Phased 

Design and Constructions" published by the Facilities Engineer 

ing and Construction Agency of H.E*W, in 1971: 

'"In the team approach, each member of the team will 
have precedenceand exercise leadership in his own 
sphere of operations- In accordance with this prln- 
ciple, the architect/ engineer will have prime respon- 
sibllity for concept, functional use of space, 
aesthetics, and excellence of design. The construc- 
tion manager's role during the design stage will be 
that of advisor on material costs and construction 
methods and their costs; however, as the member of 
the team primarily responsible for the project cost^ 
the construction manager will exercise overall 
budget control . 

"Adding construction management talents to the design 
team enhances the architect's design capabilities by 
providing knowledgeable consultation in the areas of 
construction costs, materials and methods construe- 
tion^ manpower utilization, and scheduling of the 
work. It allows the architect to devote his energies 
to those things for which he is most adequately 
trained and experienced, with reasonable assurance 
that his work will culminate in a project within the 
prescribed budget and within the selected time span. 
It relieves the owner of many of the anxieties that 
usually beset hlmi particularly those concerned with 
adequate financing and timely completion. Finally^ 
the construction manager can provide that vital con- 
necting link between the designer and those who will 
be bidding the work. The coord i nation provided by 
the construction manager should preclude many of the 
conflicts and resulting expensive change orders 
which are prevalent in the traditional contracting 
method. " 



on the specific functions of your 
1 et ' s^ ew the concepts which 
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Before going into detail 
project management team. 



underlie this concept or any other "systems" concept of project 
ma nageinen t , 

It has become popular to discuss almost any managerial probl em 
in terms of systems analysis* Management systems and project 
systems and critical path systems are the kinds of things re- 
ferred to* No systems no matter what its namei is any better 
than the effort put Into it. Any system, conscientiously worked 
out, win work. But certainly one of the popular ideas that has 
a great deal of application to campus building projects is based 
on "precedence networks" and the analysis of same. For examples 
it is obvious that there are three possible sequential relation- 
ships between any pair of activitiess A and B* The first is: 



A : ^ B 

1 i 

This 1s the "f i ni sh-to-start" kind of relationship which says that 
work activity B cannot begin until work activity A has been com- 
pleted, A good deal of manufacturing is like this, you cannot 
grind something smooth until after it has been cut to shape, for 
instance* Some careless th inking has been in evidence in con- 
structlon project management in certain cases where the assump- 
tion has been made that a following job could not begin until 
the preceding job was completed. It is certainly true that you 
cannot paint a wall that is not erected yet, but not all the 
walls have to be up for any painting to begin. This brings us 
to the second relationship, 
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This 1s the "s tart- to=s tart" relationship which Indicates that 
work activity B can begin anytime after work activity A has 
started. The third relationship is the " f i ni sh- to= f 1 ni sh " form 
which requires that work activity A be completed before work 
activity B can be completed. 







A 




B 



Actuallys It Is worth considering what is Involved in coupling 
together the second and third forms of relationship, as shown 
1n the diagram below: 









RELOCATION 




DEMOLITION 





and contrasting this with the first diagram. Note that cTearly 
there will be time saved by the figures above compared with the 
figure below: 



RELOCATION 



DEMOLITION 
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Let us suppose that one of the possibilities in a campus build 
ing project 1s a replacement of World War II "temporary hous- 
ing" that now is used for married graduate students. As the 
preceding figures Indicate, these married graduate students 
must be relocated before demo lit ion ofthe old structure can 
begins let alone a new married student housing complex erected 



RELOCATION 



DEMOLITION 





AWARD 

DEMOLITION 
CONTRACTS 







One more basic idea is important to understand. It is the 
idea of "lag," If work activity B can begin 20 days after 
work activity A has started^ this can be shown as: 



1 LAG 20 ^ 


t 


A 




B 



And if B can end 20 days after A has been completed, 1t will 
lookllkethis: 

_ t LAG 20 



A 



B 
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whether the system is called PERT or CRM or some other less well 
known set of letters^ is less important than that the Individual 
or service company proposing to use this system have some exper- 
ience and capability at this kind of approach. It is not suffi- 
cient to read a book the night before and then begin applying 
the idea of precedence networks. One well known firm* Barton- 
Ashman, suggests that the project manager and the management sys 
tern must mesh to provide: 

"1. A capability for arriving at* and evaluating the 

realism and feasibility of precise project objectives 
and target dates* 

2, A capability for arriving at schedule assignments both 
appropriate to the adopted objectives and realistic in 
terms of resources available* 

3, A capability for monitoring and evaluating the per- 
formance of each project participant within the frame- 
work of adopted project objecti ves . 

4, A capability for quickly responding to schedule over- 
runs with new assignments appropriate to project 

pb jecti ves . *' 

Still another planning consultantp Candeub, Fleissig and Associ- 
ates, suggests that the major components in project planning 
involve a preliminary and then an operational model concerned 
with the existing financial staff and technical resources, the 
workload in each functional area together with any special 
problems that are anticipated and agreement as to the general 
schedule for the completion of the project activities* Still 
another firm, CIT Educational Buildings Inc., has built a bus- 
iness out of providing the funds, the design^ the construction, 
and the supervision. 155 
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Now, it may occur to the reader to ask hirnself just how much of 
the best that is known about project management and the general 
subject of systems applied to construction projects 1s it 
reasonable for him to know? To what extent will the costs of 
hiring a specialist pay for themselves in terms of savings^ 
time* money and anguish? Each institution has to answer that 
kind of question for themselves. It really turns on what values 
seem paramount. If the president or chief executive is going to 
have things his way, no matter what a project manager, a PERT 
expertt or the like may recommend^ then there is less value to 
putting a professional in charge of your next project. It is 
not very likely that any administrator who would be likely to 
interpose his judgment in place of the judgment of a profess- 
ional ^ will take the time and trouble to learn anything that will 
change the course of events. 

In terms of sel f - 1 earni ng ^ there are a number of sources that 
suggest themselves. One of the best for presidential or vice- 
presidential reading is a booklet available without charge to 
educational institutions from the University of California at 
Berkley entitled Management Contracting at the University of 
Cal 1 f orni a . It was written by James F, Abbott^ formerly coordi- 
nator of construction and maintenance at the University of Cal- 
ifornia. He Is now Vice-President of John Carl Warnecke and 
Associates of San FranclscOj Californias a firm or architectural 
and planning consultants. A brief description of the management 
contracting idea appeared in College and Uni vers 1 ty Business 
magazine in the August 1971 Issue. 
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"•..1s accomplished th rough public advertising for pre- 
qualification of interested contractor, soliciting of' 
competitive bids from them, and using the winning con- 
tractor-s competence in estimating and value engineering 
in the development of project working drawings. The 
overall time for the building process Is reduced by over- 
lapping the design and construction phases." 



Management contracting: 



The term "value engineering" needs some comment, 
earlier there are frequent trade-offs possible in 
project. The task of the management contractor o 
fnq architect must be i 



des 1 gns 5 e tc • ^ 
some undertaki 
the best that 
value engineer 



n part to 



determi ne what 



As pointed out 
any building 
the supervise 

right word. In 



will satisfice, yes, that is the 



ngs it may be possible to optimize, but usually 

can be achieved is satisficing! The point of 

ing or value analysis is to scrutinize every possi- 
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ma teri al s , 



bility for less cost and yet equal performance to the more expen- 
sive alternative in terms of the real need. 



The mechanics of management con tracti ng can be better visualized 

from the following excerpt from the CUB article cited earlieri 

"One especially Important legal decision was that general 
contractors could not be preselected but must be per- 
mitted to bid under publicly advertised competition. 
To accomplish this, an advertisement was published in- 
viting all interested contractors to submit specific 
f 1 nanc 1 al 5 surety and insurance! nf orma ti on • The 
Information was then evaluated using a previously 
established point system, under which a contractor 
scoring 30 or more points out of a possible 38 points 
was determined to be "prequal i f led . " 

An advertisement for bids was then published calling 
for proposals for the prequallfled contractors in 
terms of fee percentages^ sharing of savings, and 
cost of precons truction consultation based on an 
estimated construction cost listed in the advertise- 
.ment. These bids included the base fee covering 



that work perfornied by the contractor's own forces 
and another fee covering work performed by his sub- 
contractors, the cost of the performance bondi 
workmen*s compensation insurance^ indirect job 
labor burdens and finally* shared savings* 

After bids were taken, they were evaluated by con- 
verting the contractor's percentages to dollar value. 
The contractor whose bid showed the lowest net cost 
to the university was considered the low bidder.*' 

Obviously, the consequence of this kind of partnership in con- 
struction is to take the action away from the typi cal archi tect 
and place it in the hands of a management contractor. 

It should be obvious from the array of choices discussed in 
the preceding excerpt that there is no single, best way to pro- 
ceed with the building project. Almost any endeavor to imple- 
ment some system into academic building projects should have a 
favorable outcome^ since compared with almost anything that is 
thoughtfully proposed, the old method is definitely second-rate. 
This does not mean that all of the construction projects that 
have not had the benefit of modern analytic methods were poor- * 
values. Not at all. In fact, a good many very shrewd adminis- 
trators, presidents and vice-presidents, usually, knew instinc- 
tively what the modern analytic methods make explicit. Where a 
college or university is fortunate enough to have this kind of 
expyrtise on board, there is clearly less need for the methods t 
described herein. Usually such men arfe the very ones who are 
most interested in new approaches since it gives them something 
to test their Innate know-how against. The purpose of the 
facilities manual of which this 1s a part is to make explicit 
what especially knowledgeable administrators have known or come 
to learn. 
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No matter the final means of providing construction management^ 
there are several functions which must be considered essential: 

1. Formulation of the Project Budget . Much of this infor- 
mation has already been detailed in your financial analyses and 
gross project cost estimation analyses. However^ detailed pro- 
ject costs must be created, monitored, and changed as the project 
progresses. Careful attention to budget controls especially 
regarding cash-'flow and cost over runSp is most Important, 

2. Techni cal Cons ul t at ion . Frequently^ an independent* 
in-house voice must be heard when it comes to making critical 
choices In the utilization of materials^ products, and construc- 
tion techniques. While the project management team should not 
infringe upon the design responsibilities of the architect. It 
should be in a position to make responsible recommenda ti ons 1 n 
behalf of the Institution, especially as alternatives relate to 
cost, 

3* Preparation of Bid Packages . Upon completion of final 
working drawings, preparation should be made for developing the 
bidding documents .necessary for the project, ^ A detailed des- 
cription of the bidding process is contained elsewhere in this 
manua 1 . 

4, Preparation of the Bidders List and Invitation for Bids . 
Complementary functions of the bidding process mentioned above 
and in the bidding chapter, 
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5» Scheduling for Project , The project management team can 
and should have a significant Impact on the project in terms of 
scheduling the work to be done. This process is closely coupled 
with the bidding process and early cost estimating requirements, 

6 . Ac count ing Records. The project team should maintain 
or closely assist In maintaining financial and cost accounting 
records for all costs associated with the project* 

7, Supervision of the Work , Obviously, the most Important 
function of the project management team is the supervision of 
work to be performed on-site. Sonie of the basic services here 
Include: coordinate the separate contractSs monitor and separate 
phases of work to see if they are on schedule^ adjust the work 

to accommodate changed condltlonss Inspect workmanship, material 
and equipment as to conformity to approved contract drawings and 
specifications, prepare work progress reports^ monitor progress 
payments^ record all changed work that deviates from contract 
documents . 

This list is by no means exhaustive but is representative of the 
types of services that the project management team may be 
expected to perform. 

While these services might well be contracted to an outside firm^ 
an Institution can not escape the final responsibility of being 
meaningfully Involved 1n the actual construction project, even 
if a project utilizes the ''turn-key" approach. 
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BIDDING AND COMPLETING YOUR BUILDING 

Once all the planning is done, the architect has designed your 
buildings pre! i mi nary and detailed cost estimates have indi- 
cated you have a feasible projectt and the financing arrange- 
ments have been made, you are finally ready to buildl If your 
project 1s not, at least in part, financed with Federal moneys . 
you have probably already shopped for a contractor and he has 
been part of the final planning and estimation stages of the 
project. If, however, your project will use Federal money, 
your project must be competitively bid. 

The preparation of competitive bid documents is an important 
service provided by your architect. The documents released to 
prospective bidders must be a complete engineering description 
of your proposed project. Any errors, either of omission or 
commission* are first the responsibility of the architect but 
finally the responsibility of the owner. It is the owner that 
must pay fur the corrections via change orders during the course 
of construction. The appropriate Federal office will review 
the bid documents, however, their approval merely says that 
the necessary forms are present and that the project generally 



meets the guidelines and specifications applicable to the pro- 
ject. 

The Contract Documents or Bidding Documents usually contain 
the following individual documents (Both H.U.D. and H.E.W. 



requi re almost i denti cal documents ) : 
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1. Advertisement for Bids. 

2. Information for Bidders, 

3. Bid Forni for Lump Sum Contract. 

4. Bid Bond. 

5 . Con tract * 

6. Performance and Payment Bonds* 

7. Certificate of Owner's Attorney. 

8. General Condi t1 ons . 

9. Supplemental General Conditions and Federal Wage Rates 

10. Special Conditions, 

11. Technical Specifications. 
12* Drawings, 

Advertisement for Bids. Construction contracts should be 
awarded through competitive bidding and all qualified bidders 
should be sought. Notice that the necessary bid documents 
are available should be placed in at least the local news- 
paper and in a trade publication such as the Dodge Reports . 
Placement in the Dodge Reports can be made by contacting 
your local Dodge Plan Office (consult your telephone book). 
Under the HUD programs, prequalified bidders may be arranged, 
especially in a "turnkey" projectpand documents can be sent 
directly to these prequalified bidders. In the advertisement 
a brief (one sentence) description of the project Is usually 
given as well as the locatlon(s) where the documents may be 
obtained, and the location and date and time the documents 
must be submitted to the institution. 
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I n f 0 r m a 1 1 on f o r B i d d e r s , This contal ns the formal 
notification of the place of delivery of the completed bid 
and the deadline for submission. It also states the waiver 
and rejection rights of the Institution and the clause 
binding the bidder to the facts and figures he submits for 
a period of thirty days. General Instructions for completing 
the bid documents; guidelines for the bid securities; 
qualifications of the bidders; liquidated damages; conditions 
of work; acceptability of subcontractors; notice of special 
conditions* and the method of award are also contained 1n this 
document* 

The institution may decide to request a base bid and an 
alternate bid. The alternate bids work as follows: 

Base Bid if the lowest bid is within the allowable 
budget, the project 1s awarded to the lowest bidder. 
Base Bid plus Alternate Deductive Bid if the base' 
bid 1s not within the allowable budget, certain alternates 
may be specified and priced separatelys thus if the base 
bid (containing all the alternates) is too high, alter- 
nates can be removed until the price falls within budget* 

Base Bid Plus Alternate Additive Bid . This option is used 
when the institution desires more of a project than the 
financial forecasts indicate 1t can afford. The additional 
portions of the project are listed in order of their priority* 
If the base bid is below the maximum allowable budgets the 
alternates can be added until the maximum level 1s reached. 
Careful analysis of the bids is required here as the lowest 

148, 

ERiC 144 



base bid iriay not be the lowest bid when the additive 
alternates are included in the project. 

Bid Form for Lump Sum Contracts, This forni is the formal 
response of the contractor to your project advertisement. 
It contains his price for the project and any alternates 
you may have specified* It also shows any unit prices 
you may have requested* Unit prices niay be requested 
(sometimes in the form of a Classified Bid) for work items 
where quantity is an unknown. For example^ if the borings 
indicate that a substantial amount of ledge will have to 
be removed, the technical specifications may suggest the 
anticipated amounts which the contractor would figure into 
his Lump Sum Bid and a Classi fi ed Ledge Bid would indicate 
the cost per unit (in cubic yards) that would be charged 
to remove ledge in excess of that specified in contractor's 
Lump Sum Bid. 

The Lump Sum form also contains the amount of bid security 
accompanying the bid. This security may become the property 
of the Institution if the contract and bonds are not ex- 
ecuted within the specified time limit. This security would 
then become liquidated damages to help the owner recover 
for the delay and additional costs caused by the contractor* 

If your institution is in the process of developing two or 
more projects s there are a great many advantages to soliciting 
a combined bid for the various projects as well as bids for 
individual projects. There may be some savings realized if 
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one contractor handles all the projects because with one 
contractor you would not have to support the overhead of 
two or more competing firms* The procedure is the same 
as described above except you will request a combined 
lump sum bid. You are not bound to accept the lowest 
lump sum bid if two or more individual bids from competing 
firms are lower than any one combined bids howevers the 
advantages of having to work with only one contractor 
combined with the usually lower costs present an extremely 
beneficial package to the institution. 

Bid Bo n d . This documents with the accompanying documents 
from the surety companys represents the surety presented 
by the bidder to the institution^ certifying the avail- 
ability of the funds in case the contract is not executed 
for reasons of the contractor. Note: HUD recently added 
an addendum to the qua! 1 f1 cations requi red of the surety 
company surety companies executing bonds must appear 
on the Treasury Department's most current list (Circular 
570) and be authorized to do business in the state in which 
the project will be built. 

Contr act. This is the formal and legal document binding 
the contractor to build the project and the institution 
to pay for it. 

Performance and Payment Bonds. These bonds, which may be 
in the form of a Performance Payment Bond or separate 
documentSi protect the institution financially in the event 
that the contractor fails to pay any person^ firm, sub- 
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contractor or corporation furnishing materials or perforining 
labor on the project (Paynient Bond) or fails to perforin his 
dutiess all the undertaki ngs t covenant terms, conditions, or 
agreements contained in his contract for the project (Per- 
formance Bond), These bonds insure that the project is built 
under the conditions set forth in the contract, whether the 
contractor is able to complete the project or not. For 
example, in the case of bankruptcy on the part of the contrac- 
tor, the proceeds of the bonds would be used to finish the job, 
or if the contractor became bankrupt after your project was 
completed and he had not paid his subcontractors, the proceeds 
of the payment bond would be used to pay the subcontractors 
thereby preventing liens on the institution. 

Certificate of Owner's Attorney . This is the written opinion 
of the 1 nsti tution ■ s legal counsel that the contracts and bonds 
presented by the contractor have been executed by the proper 
parties and that the documents appear to be valid and legally 
binding obligations upon the executing parties* 

General Condi ti ons . The General Conditions are basically the 
operating rules for and responsibilities of the contractor 
and are attached as part of the contract. They cover such 
things as: Contractor's Title to Materials, Inspection, Time 
for Completion and Liquidated Damages, Claims for Extra Cost, 
Construction Schedule and Periodic Estimates, Insurance, Use 
Prior to Owner's Acceptance, Payrolls and Payroll Records, 
Apprentice, Compliance with Copeland An ti -ki ckback Act, etc. 
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S u p p 1 e ID e n t a 1 Gene r a 1 Conditio n s . These are also attached as 
part of the contract* The Suppl emental General Conditions 
enumerate the plans (drawings) specifications and any addenda 
that form part of the contract. They also specify any special 
hazards that the Contractor's Public Liability and Property 
Damage Insurance must provide protection against and the 
amounts of that coverage* 

The Schedule of Occupational Classifications and Minimum Hour- 
ly Wage Rates also appear in this section. The law requires 
' that Federal Minimum Wage Rates must be paid on Federally 

assisted construction projects valued at more than $2,000,-. 
This ruling is covered by the Davis-Bacon Act, Wage rates are 
determined by the Department of Labor but must be requested 
througFi the agency supplying your financial assistance* A 
minimum of 45 days Is usually required for the delivery of 
these rates and they have to be available to the contractors 
during the bid period* The wage rates are regionally ad- 
justed and are time-boundi that is, they contain an expiration 
date and the contract must be awarded before that expiration 
date. An award of a contract after the expiration makes the 
contract Invalid* A redetermination of the wage rates must 
be requested if the contract will be awarded after the expira- 
tion date. 

Special Condi tlons , These are just what the term implies 
conditions affecting the contract or the project which are 
not contained in the General Conditions or its Supplement, 
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Technical Specifications , These are the archi tect ' s speci f 1 - 
cation of iriatirlalSi equipiTient, procedures and conditions 
that are acceptable for the contract and the project. The 
Technical Specifications usually cover such things as site- 
work, concrete, masonary^ inetalSs carpentry, moisture con- 
trol* doors, windows and glass, finishes, specialities, 
equlpinent, furnishings, inechanical systems and electrical 
sys terns , 

Drawl ngs . The Drawings are the graphic presentation and gen- 
erally follow the outline of the Technical Specifications. 

The bids should be opened publicly and the amounts read aloud* 
Your „archi tect and your attorney should be present for the 
open1 ng- 

After the opening, your architect and/or project management 
team must carefully analyze each bid to Insure their complete- 
ness and your lawyer should also review them to insure their 
legality. The bid most advantageous to the institution (usu- 
ally the lowest bid with the exceptions noted above) is then 
forwarded to the appropriate Federal office for their concur- 
ranee. Upon receipt of this concurrence, the contracts accom- 
panying the winning bid can be executed and a -'notice to pro- 
ceed" forwarded to the contractor. 

Prior to the start of construction, the institution must 

schedule a precons truction conference with the appropriate 

Federal agencies. The architect and the contractor must attend 
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this meeting as the Federal requirements during the construc- 
tion phase will be discussed. 

The institution should start a project document file contain- 
ing the following elements: construction accounts, payroll 
recordSi mohthly progress reports* month ly requisitions^ 
change orders and general correspondence. These records will 
be essential documents during the final close-out procedures 
with the government. 

It is generally the applicant's responsibility to provide 
inspection and supervision during the construction. This in-- 
spection and supervision 1s to insure that the project is 
being built according to the plans, specifications and contract 
documents* The architect normally provides the central admin-- 
istration of the project and periodically visits the site to 
review the quality and progress of the work. It should be 
noted that the architect does not actually supervise the work 
but Insures the quality called for in the contract. For large 
or complex jobs a Construction Manage r/Clerk-of-theTWorks 
retained by the owner should be utilized* This ^individual 
will be the owner^s technical advisor and works both with the 
architect and the' 1 ns ti tuti on to supervise the construction. 

Monthly construction reports shouldbe forwarded by both the 
contractor and the CI erk-of- the-Works to the institution to 
provide information on the progress of the work and compliance 
with the contract. H.U*D, has recently discontinued its 
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insistance oh detailed monthly reports^ howeveri the Office 
of Education continues to require them (Form OE-8045), It 
is recomniended these reports be filed regardless of Federal 
guidelines as they are the substantive progressive analysis 

i 

of the project, in projects containing more than one build- 
ing, the monthly progress reports should cover only one build- 
ing at a time. This individualized reporting system eliminates 
many headaches at the end of the project, and clearly identi- 
fies any non-compliance situations. This is important as fail- 
ure to correct a non-compl 1 ance situation could result 1n the 
withholding of Federal assistance to the institution. The 
monthly progress reports should Indicate the project's posi- 
tion on the project's PERT or CPM chart if these scheduling 
techniques are being used. 

Partial payments to the contractor are usually made on a 
monthly basis. The contractor should submit a line-Item 
requisition to the Institution. The architect should then 
review the requisition and verify that the work detailed on 
the requisition has, in fact, been completed and that the 
quality Is acceptable, CI erk-of- the-Works reports should 
also be reviewed in the analysis of the requisition. 

The institution should exert its rights of retainage at the 
onset of construction and a mutually agreed on percentage 
of the total contract cost (usually Sl-lOX) should be withheld 
pending satisfactory completion of the project. This per- 
centage is applied directly against the monthly requisitions. 
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The retalnage held to the end of the project provides the In- 
stitution with a financial bargaining tool if deficient con- 
ditions exist at the end of the job, 

To make changes in the project, whether these changes are addi- 
tionSi deletions or upgrading of specified materials or equip- 
ment, a written change^order procedure should be followed. If, 
1n the opinion of the institution and the architects a change 
In the technical specifications or design of the project Is 
necessary or desirable, a written request is made of the con- 
tractor for price to complete the described work. The con- 
tractor replies with a wr1 tten ; s ta temen t quoting his price to 
make the change. Jf the price appears to be reasonable, the 
architect can then advise the institution to authorize a change- 
order* Howevers if the architect considers the price to be too 
high, he can reject the contractor's reply and negotiate the 
cost with the contractor. If the change-order is approved, it 
is added to the monthly contractor requisition and the retaln- 
age rate is applied by the institution. Most change-orders do 
not require Federal concurrence^ except those that alter the 
contract condi ti ons , affect the project's safety features^ or 
changes the project's scope. by more than 5% (increase or de- 
crease of the project's assignable area). One note, archi- 
tects are compensated for their activities concerning change- 
orders at a percentage of the worth of the change (usually 7%). 
In the case a change-order instructing the contractor to up- 
grade a particular building material or piece of equipment, 

172 

156. 



a credit may be given for the material not used thereby re- 
sulting in the institution paying only the difference in cost 
between the two types of material or equipment* 

For construction projects whi ch are Federally ass Is teds the 
contractor 1s required to maintain payrolls and basic records 
during the course of the project for all employees and employ- 
ees of all the subcontractors working at the site. The 
records must Include: the name and address of each employee, 
his, correct classification, rate of pay (Including rates of 
contributions for or costs assumed to provide fringe benefits) 
daily and weekly number of hours worked* deductions made and 
actual wages paid* The contractor must make these records 
available to the institution and the architect should review 
them. 

The contractor must also deliver to the institution a weekly 
copy of all payrolls accompanied by a signed statement indi- 
cating that the payrolls are accurate and complete and that 
the wage rates contained In the payrolls are not less than the 
wage rates established by the Labor Department for the project 
The architect should verify these records. If an individual 
has been paid a rate less than he is entitled to ^ the differ- 
ence must be paid him by the contractor. All payroll errors 
must be reconciled before the owner can' f 1 nal ly cl os e out the 
project -- a portion of the retainage 1s set aside for this 
purpose. These payroll records are subject to audit and must 
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be maintained by both the contractor and the Institution for 
at least three years. 

Government agencies do not normally inspect the project while 
it is under construction, however* inspections can be re- 
quested by the owner at any time. In the case of a H*U*D. 
Direct loan^'an inspection for Substantial Completion Status 
(80-85%) must be niade before the sale of the bonds can be 
executed. All government agencies require a final ijispection/ 

When the construction phase is nearly completed, the architect 
must completely inspect the project and prepare a "punch list" 
of items to be corrected or completed. This list is then for-^ 
warded to the contractor for execution. This "punch list" may 
be subject to negotiation between the owner and contractor 
with the architect acting as madiator. The contractor may 
contest some of the items appearing on the "punch list" claim- 
ing the conditions were out of his control or a particular 
problem was the result of a design flaw. Be prepared for some 
serious negotiations* Your bargaining power is the retainage 
money you hold pending the completion of the project. This 
money represents a substantial portion of the contractor's 
profit and he usually is willing to bargain* The institution 
should notes however, that all delays in the construction 
phase of the project cost the institution money, Most projects 
are built using interim or construction financing during the 
construction phase which is .then converted to long-term finan- 
cing at the completion of construction. The rates charged by 
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lenders for construction financing are usually substantially 
higher than the rates set for long-term financing* Delays 
are costly throughout the project as they increase the amount 
of time the institution must support the high interest rates 
charged for construction financing. However, delays near the 
end of the construction are proportionately more costly than 
delays at the beginning of the^ipro ject , The reason for this 
higher cost is elementary the 1 ns ti tution pays interest 
on only the money it has b.orrowed. Delays occurring near the 
beginning of the project force extra interest payments on a 
smaller principle than delays that occur when almost all of 
the money has been drawn down from the construction account. 
Because of this increasing cost factor, i nf ormati on that is 
needed for decisions that must be made during the construction 
phase must be quickly and accurately forwarded to the institu- 
tion by the contractor and especially the architect* Similar- 
ly* decisions must be made by the institution in an equally 
efficient manner*. 

Close-out procedures vary from Federal agency to Federal 
agencyi however, the essential elements remain. The institu- 
tion must show the agency It has built what it said it was 
going to build, that it has properly maintained the required 
records and that the funds were used in a manner consistent 
with the Federal regulations* There will probably be some 
negotiations between you and the government at this point to 
reconcile the differencei between the total project costs and 
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the eligible project costs* but remember the government is 
there to hel p you. 

Upon formal acceptanci of the building and assumption of 
long-term financing^ you have completed your building. Now 
all that remains to be done is the scheduling of occupancys 
the actual moving in process^ and assumption of routine 
educational management headaches. 
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RESOURCES 



Among the literally thousands of books, articles, manuals and 

r 

fugitive papers avanable in the subject areas related to cap 
Ital planning and construction, the following documents and 
agencies will be of particular usefulness^ ■= . 



Alter^ C, Why Long-Range Planning is an Essential in College 
Admi-ni s tra ti on . Lans i ng i Counci l for the Advancement of 
Small Colleges and Michigan State University^ August, 1969, 

Ashley, R. and Romney L , PI an n1 ng- 1 n ve n to ry- Uti 11 zatl on r A 
27 State Survey , Albany: Bureau of Higher Education Facili- 
ties Plannfngs New York State Education Department, 
February, 19 70, 

Association of Institutional Research, Attn, Richard Perry, ^ 
President, c/o University of ToledOs ToledOs Ohio* 

Barelther, H* and Schlllinger, J. University Space Pla nning. 
Urbana: University of Illinois Press, 1968, 

i 

Blackburn, J. and Matherly, W. Procedures and Data Require -^ 
ments for Allocating Space Within the Uni vers ity for New Con - 
struction , New York : Tduca tTona 1 Fac i 1 1 ti as Labo ra to ry , 
JuTy, 1967, 

Brown, B. Delphi Process^ A Methodology Used for the Ellci - 
ta tion of Dpi nions of Xx"perts T "RAND Cor^ , 1968V 

CasascOs J. Planning Techniques for University Management s 
Washington, D/CV: American Council on Education and ERIC 
Clearinghouse on Higher Education, 1970, 

Coordinating Board of Advanced Education and Accreditation, 
66 South Street, Concord, N,H, 03301. - 

Cook, D. Pro gram Evaluation and Review Technique: Applica - 
ti ons 1 n Ed"uca tfon ^ Washi ngton V "D. C> : Office of Education 
Or-12024, 1966. 

Council of Educational Facility Planners, 29 West Woodruff 
Street, Columbus, Ohio 43210. 

Dalkey, N, The Delphi Method : An Experi mental Study of 
G roup Opinion . RAND Corp . , J une 1 969 T 
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Dalkey, K. DELPHI . RAND Corp., 1967. 

Drewry, G,. (ed). The Instructional Process and Institu - 
tional Research . Auburn, Alabama : As sod a t1 on for Insti- 
tU;tional Research, 1967. 

Educational Facilities Laboratories, 477 Madison Avenue, 
New York, N.Y, 10022. 

Elam, S. and McLure, W. Education Requirements for the 
1 9 70 ' s . NewiYork: Frederick A. Praeger, Inc. 

Eurlch, A. Campus 1980: The -Shape of the Future In American 
Higher Education . New .Yorki Delacorte Press. 

Hartley, H, Educati onal PI anni ng-Proqramml ng-Budgetl ng : A 
S^^t ems Approach , Englewood Cliffs, N,H* : Prentfce-Hall , 
Inc". , 1968. / 

Higher Education Faclll'tles Commlssiont 875 Elm Street, 
Manchester, N.H. 03101 . < 

Jencks, C. and Riesman, D. The Academic Revolution . 
New York: Doubled ay and Co., Inc* 

Knowles, A. (ed). Handbook of CQllege and University Admin - 
istration : Two Volumes. New York: McGraw-Hill Book Co., 
19 70~ 

Koenig, H,, Keeney, M. and Zemach, R. A Systems Model for 
M anagement , Planni ng , and Resource Allocation in Institutions 
of Higher Education . Lansing: Division of Engineering 
Research, Michigan State University, 1968. 

Lins, L. Methodology of Enrollment Pro jecti ons f or Colleges 
and Universities . Washington, D.C.: American Association 
of Collegiate Registrars and Admissions Officers, 1964. 

Metcalf, K. Planning Academic and Research Library Buildings . 
New York: McGraw-Hill Book Co . , 1 965 . 

National Science Foundation, Systems for Measuring and Re - 
porting Resources and Act 1 vi ties of Coll eges and Universi - 
ties . Washington, D.C. : July, 1967. 

Osso, N. and RobertSp C. H 1 gher Educa ti on Facilities Class - 
ification and Inventory Procedures Manual . Washington, D.C. : 
Office of Education, 1968. 

Petrik, E. ' Manu al for Academic Program Plannin g, Los Angeles 
Mount St. MaryT Coriege, 1 969. 
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Phays J, and MGCury, A. Procedural Manual for Measuring 
and Reporting Room Use for Group Instruction In Regularly 
Scheduled Class es. Lafayette: Bureau of Institutional 
Msearch s ^niversi ty of Mississippi s 1968* 

PinnelU C. and Wacholder, M. Guidelines for Planning in 
Colleges and Universities : F1 ve Vol umes * Austin: 
Coordinating Board, Texas College and University System, 
1968, 

Russell, J. and Doi * J- Manual for Studies of Space Utili - 
zation in Colleges and Universities . Athens, Ohio: Ohio 
UW1ve7sity and American Association of Collegiate Regis- 
trars and Admissions Officers, 1957- 

Saupe, J. and Montgomery /'J . The Nature and Role of Insti - 
tutional Research, . ,MemQ to a College or University . 
A^ssoclation for Insti tutional Research , November, 1970, 

Smith, R. College and U ni ^^ers 1 ty PI ann 1 ng . Hamiltori: 
Colgate University and thi: Ameri'can Founda ti on for Manage-- 
ment Research, 1969. 

Ward, R. Mr, President, The Decision is Yours, . . 
Lexingtons Department of Higher Education, University of 
Kentucky, 1969. 

Western Interstate Commission for Higher Education, Boulder, 
Colorado 80302. 

WICHE- High er Education Facilities Planning and Management 
Manuals / Boulder, T970. 

Williams, H. Planning for Effective Resource Allocation in 
Uni versi ties . Washington, D.C. : American Council on Edu- 

cat 1"o n . 
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1. Smith, R. College and University Planning . Hamilton: 
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ment Research, 1969, 

2. Petrik, E. Manual for Academic Program Planning . Los 
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3. Altert Why Long* Range PI anni nq is an Essential in 
Conege Adml nfFFratl on . Lansing: Council for the 
Advancement of Small Colleges and Michigan State Uni- 
versityi August^ 1969. 

4. Keene, T. A Use-Eff iciency Model for Projecting 

I ns tru ct 1 onal Space Requi rements ■ Tampa i Uni vers i ty 
of South Florida. 

5. Rlker, H. College Students Li ve Here. New York: 
Educat 1 onal Facilities L a b o r a to r 1 e s , 1 966 , 

6, Leggett, S. and Binning^ D. Fourteen Model sin Sea rch 
of A PI ace , Chicago : Col 1 ege & University Business^ 
June* 1971 . 

7, This chapter 1s substantially based upon material provided 
by Boston architect A, Anthony TappeS of Huygens and 
TappeS Inc.* and from materials Included in A Statement 
of Professional Services published by the American Insti=^ 
tute of Archi tec ts . 

8, This chapter is partially based upon material provided 
by Robert Juddj Department of Operations Research^ Uni- 
versity of ToledOs Ohio, and from Creative Approaches 
to Facilities Development s pub 1 1 shed by the Facl 1 1 11 es 
Engineering and Construction Agency of D^H-E.W., 1971. 

9* Department of Housing and Urban Development. Col 1 qge 
Housing Handbook: Debt Service Grant Program for 
T^rfv^te Institutions/ Washi ngton , D ^ C , , June * 1970* 
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